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Paper 2 is specialty oriented. 


1) There are total 6 specialties from which 3 have to be chosen during examination. 

2) It is not compulsory that specialties are the same as those wards in which elective rotation has been done. For 
example a candidate who has done elective rotation in pediatric surgery can chose plastic surgery during IMM- 
examination. 

3) Orthopedics is a compulsory specialty for all candidates. 

4) Following are specialties offered to candidates. 


| 4) | Plastic Surgery 
2) | Neurosurgery 

| 3) _| Urology 

| 4) | Pediatric Surgery 
| 5) | Cardiac Surgery 

' 6) | Thoracic Surgery 


Study Material for IMM-Surgery 


There are two study materials available 


4) Textbook of Bailey and Love 


-> 27" Edition of Bailey and Love is recommended. 


2) Multiple choice question books: 


There are two types of MCQ books 
1) Those having all the past IMM MCQ pool from 2009/ till latest paper 
2) General MCQ books to increased your surgery oriented general knowledge 


Past IMM MCQ Pool (from 2009/ till latest paper) 
| 1) _| IMM Q-Bank Surgery by Dr Shahan Saleem al Same | 
2) | Rapid Review Q-Bank by Dr Shahan Saleem č i E o | 


There are some other past mcq recall books available in market. However due to poor quality of recall, high level of 
error in keys and poor paper oriented knowledge, these should not be kept 1" line books. If anyone is eager to consult 
them, it is better to do them at the last month of exam after preparation from above mentioned books so that student 
will already know the correct statement of mcq and there correct answer with explanations and logic which will lessen 
the confusion created after reading these poorly recalled books. 

Second group of MCQ books to increase general surgery oriented knowledge are given below in table. No need to buy 
thses books. Soft copies of these books can be downloaded from website “PDF Drive”. 


af | 


Book Downloadlink 

Pretest series https://www.pdfdrive.com/surgery-pretest-self-assessment-and-review- | 
thirteenth-edition-e58229429.html 

Lange series https://www.pdfdnve.com/lange-q-a-surgery-yola-¢18462479.html | 

Schwartz Principles of https://www.pdfdrive.com/schwartzs-principles-of-surgery-absite-and- 

Surgery MCQ Book board-review-d176389102.html i 


Chances of Success 


It depends upon: 

1) Time availability and effective utilization 
2) Preferences of candidate 

3) The hard work put in 

4) Allah’s Will 


Study stuff Chances of Success in IMM exam 


If Textbook of Bailey Love + MCQ Books both are 92-95 % 
studied 

If MCQ Books (Past papers + Other books with ~89-93% 
explanations) 
if Past papers alone are done 


_<70% 


Study Plan According to Time Availability 


4) If time is sufficient (> 4 months) 


It is recommended to study both Bailey and Love along with MCQ Books 


2) If time is intermediate (2-4 months) 


It is recommended to study MCQ Books (Past Pool + Explanatory mcq books) 


3) If time is short (<2 months) 


It is recommended to study Past MCQs only 
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Study Plan If Time Is Sufficient (> 4 months) 


Chapters 


| Metabolic response to 
| stress injury 

| Shock and Blood 
transfusion 


Syllabus to be covered from BAILEY And Love 
Summary tables are enough 


Very important chapter. Must be read thoroughly 


MCQ BOOKS 
IMM Q-Bank Surgery. 


IMM Q-Bank Surgery 
+ Rapid Review Q-Bank 


Syllabus to be Covered from 


“+ Rapid Review Q-Bank 


Wound healing and 
repair 


Tissue engineering 


Very important chapter. Must be read thoroughly 


No need to study 


IMM Q-Bank Surgery 


| IMM Q-Bank Surgery 


| + Rapid Review Q-Bank 


+ Read only mcqs from pretest 
series without explanations. 
+ Rapid ReviewQ-Bank 


Surgical infections 


Very important chapter, Must be read thoroughly 


Tropical infections and _ 
infestations 


IMM Q-Bank Surgery 


Most important topics are from ameba, hydatid 


IMM Q-Bank Surgery 


+ Rapid Review Q-Bank kd 


laparoscopic and robotic | 


steps, Operative problems, principles of 


cyst disease and typhoid fever. For Rest, blue boxes | + Rapid Review Q-Bank 
can be done. 
Basic Surgical skills and | Very important chapter. Must be read thoroughly | IMM Q-Bank Surgery 
| anastomosis + Rapid Review Q-Bank 
Principles of Preoperative preparations, General operative IMM Q-Bank Surgery 


+ Rapid Review Q-Bank 


surgeries electrocautery during surgery, postoperative care 
Principles of pediatric Explained later in speciality section = 
surgery 


Principles of Oncology 


Blue boxes + “Principles of cancer surgery” 


IMM Q-Bank Surgery 
| + Rapid Review Q-Bank 


Surgical audit and 
research 


Just know the definition of surgical audit 


IMM Q-Bank Surgery 
+ Rapid Review Q-Bank 


Surgical ethics and Laws 


| No need to study 


IMM Q-Bank Surgery 
+ Rapid Review Q-Bank 


| Human factors, Patient | Tables of “Patient safety incidents"+ “Factors that | IMM Q-Bank Surgery 
safety and Quality contribute to Patient safety incidents” + Rapid Review Q-Bank 
| improvement Heinrich Safety pyramid + Swiss cheese model 
WHO Checklist 
| Diagnostic Imaging | Summary boxes: Ultrasound + CT scan + MRI + IMM Q-Bank Surgery 


“Types of Imaging” + Radionuclide scan + “Trauma 
imaging” + Study last topic of “Metastasis” 


+ Rapid Review Q-Bank 


| Gastrointestinal 
endoscopy 
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Table on “The risk of a thromboembolic event 
varies according to the underlying medical 
condition” + “Recommendations concerning P2Y12 
antiplatelet drugs (clopidogrel, prasugrel, 


ticagrelor)” + “Recommendations concerning 


IMM Q-Bank Surgery 
+ Rapid Review Q-Bank 
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| Tissue and molecular 


warfarin anticoagulant management” t 
Recommendations concerning direct oral 

anticoagulants (e.g. dabigatran, rivaroxaban, 

| apixaban) 

| Summary box: “Symptoms of endoscopic 

esophageal perforation” 

| Topic of: Complications associated 

with endoscopic retrograde 
cholangiopancreatography + Complications of 

Colonoscopy 


Summary boxes: Frozen section: advantages and 


IMM Q-Bank Surgery 


diagnosis | disadvantages + Microscopic features of + Rapid Review Q-Bank 
| | malignancy 7 all 
Preoperative care Very important chapter, Must be read thoroughly | IMM Q-Bank Surgery 
including high risk + Rapid Review Q-Bank 
surgical patients 
Anesthesia and pain | Very important chapter. Must be read thoroughly | IMM Q-Bank Surgery 
| relief + Rapid Review Q-Bank 
Nutrition and fluld | Very important chapter. Must be read thoroughly | IMM Q-Bank Surgery 7] 
therapy | + Ranid Review Q-Bank w 
Post-operative care Very important chapter. Must be read thoroughly | IMM Q-Bank Surgery 
| + Rapid Review Q-Bank 
Day care surgery All summary boxes + Figure on first page showing” | IMM Q-Bank Surgery 
Elective day surgery pathway” + Rapid Review Q-Bank 
| Trauma | Every single chapter and line of trauma is IMM Q-Bank Surgery 
| important. MCQS have been made from every 
| word. So Please read it first and most keenly. + 
Most of paper mcas are from Trauma 
Rapid Review Q-Bank 
+ 


Pretest Series (with or without 
explanation-up to u, as quite a 
lot has been covered in Q 
bank) 


Lange series (with/without 
explanation) 


| 


| Specialties are as follows 
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Specialty Syllabus to be covered from BAILEY And Love 


Syllabus to be covered from 
MCQ BOOKS 


Plastic Surgery This includes following chapters of Balley and Love TIMM Q-Bank Surgery 
1) Skin and Subcutaneous tissue 
Read following topics: Names and sequence of + 
layers of skin + Neurofibromatosis + Xeroderma 
pigmentosum + Hyperhidrosis + Hidradenitis | There is a mcq book namely 
Suppurativa + Pyoderma gangrenosum + Impetigo + | “Rush Review of Surgery”. 
Cellulitis + Necrotizing fascitis + Epidermal cyst + Read meqs (without 
Café au-lalt spots + Names of premalignant lesions | explanation) from there of the 
(with percentages) + Basalcell CA + Squarnous cell | chapter: "Plastic and 
Ca4 Melanoma + Vascular lesions + Ulcer + Sinus + | Reconstructive Surgery, 
Fistula | including hand surgery” 
| (OPTIONAL) 
2) Burns 
Read all (vv imp) | + Rapid Review Q-Bank 
3) Plastic Surgery | 
Read all (VVimip) | 
4) Cleft lip and palate | 
Read Incidence + Primary management + Principles | 
of Cleft palate surgeries + Secondary management i 
Neurosurgery It includes following chapters | IMM Q-Bank Surgery 
1) Traumatic brain injury (Chapter of trauma) | 
2) Neck and spine (Chapter of trauma) |+ 
3) Cranial neurosurgery: Read from Bailey. | 
3) The Spine (also included in Elective Orthopedics) | Pretest series (mcq only 
without explanation) 
+ 
Lange series (with 
explanation)- very tough mcq 
but as limited pool is available, 
hence it is important. 
+ Rapid Review Q-Bank 
Urology Many people recommend to study Urology from IMM Q-Bank Surgery 
DOGAR SURGERY BOOK. And infact DOGAR surgery 
has covered Almost everything. Additional + 
important stuff from Bailey and Love has been 
summarized in explanations of IMM Q-bank Pretest series (only mcqs- 
Surgery. Hence no need to study from Balley. without explanations) 
+ Rapid Review Q-Bank 
Pediatric Surgery This is a 20 page chapter written in Basic Principle IMM Q-Bank Surgery 
section of Bailey and Love. Most students read it as 
a part of Basic Principle section and because of its + —— 


IMM Q-BANK SURGERY 4" EDITION 


T- 


E camscanner 


Seems to cover most of mcqs of exam 
| Pretest series (Cardiothoracic 


surgery chapter-read with 
explanations) 


| + Rapid Review Q-Bank 


—— ie = ae : : 
Cardiac Surgery Very well explained chapter in Bailey and Love. IMM Q-Bank Surgery 
| Seems to cover most of mcqs of exam 


Pretest series (Cardiothoracic 
surgery chapter-read with 
explanations) 


| 
| 
| 


| + Rapid Review Q-Bank 


Other chapters which are always a mystery, are explained below 


~~~ small volume, think that it is easy to cover. But | Pretest Series (with 

practically, many candidates have said that mcqs of | explanations) 
exams are quite tough to cover from this section. 
Hence if you want to choose it, you have to add |+ 
additional explanatory mcq books (explained later) | If time is available, | would 
Additionally following are also included in pediatric | recommend mcq from Lange 
surgery (without explanation) 

| 1) Pediatric Orthopedics (Chapter of Elective 

| orthopedics) + Rapid Review Q-Bank 
2) Cleft lip and palate 

| 3) Pediatric urology (All congenital conditions 

| included in urology section) 
Thoracic surgery | Very well explained chapter in Bailey and Love. IMM Q-Bank Surgery 


Chapter Syllabus to be covered from BAILEY And Love Syllabus to be cov: rom 
MCQ Books 
Elective Orthopedics | It should be read from Dogar. Following should be IMM-Q Bank Surgery 
| read from bailey: 
| Tables of History Taking and Physical exam + 
I | Sports injuries: Knee injury, Ankle injury, Treatment 
of injuries at Last page Pretest series (without 
10 | Spine: Should be done from bailey explanations) 
PERI _ Upper limb: Rotator Cuff tendinosis + tears + frozen | 
me shoulder + Long head of biceps tendon rupture + | + Rapid Review Q-Bank 
i , Dislocation of shoulder joint + Hand swelling and 
re | stiffness + Infections of hand + Dupytren contracture 
7 | + Carpal tunnel syndrome + Ganglion cyst | 


Beanscame 


Hip And knee: Avascular necrosis + ACL injury 

Foot and ankle: Cutaneous nerve supply of foot + 
Ruptured Achilles tendon + Diabetes (diabetic foot) 
Musculoskeletal tumors: Read All chapter from 
bailey (Dogar is lacking) 

Infections of bones and joints: Microbiology + 
Diabetic foot + Summary boxes of osteomyelitis and 
septic arthritis 

Pediatric orthopedics: For candidates choosing 
pediatric surgery, this should be done as a whole. If 
| not, then following should be read: Rickets, 

\ Developmental dysplasia of hip + Slipped capital 

| femoral epiphysis + Leg-Calve-Perthe’s disease + 

| Club foot 


Oral cavity malignancy | Plunging ranula + Stones of salivary gland + Tumors | IMM Q-bank Surgery 


and salivary gland of parotid gland + 
disorders Rapid Review Q-Bank 
| 
Breast and endocrine | Can be studied from Dogar (optional) | IMM Q-Bank Surgery 
+ 


Breast should be done from 
Lange with explanation 

+ 

Endocrine disorders from 
pretest (without explanation) 


A 
Rapid Review Q-Bank 

Abdomen It is a broad topic and best way to cover it is by IMM Q-Bank Surgery 
reading mcqs with explanations + 
Pretest surgery (with 
explanation) 

+ 

Rapid Review Q-Bank 


IMM Q-Bank surgery contains past pool arranged chapter wise so that candidates can easily study bailey and love in 
combination with IMM Past pool. 
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Study Plan If Time Is Intermediate (2-4 months) 


Chapters 
Metabolic response to stress injury 
Shock and Blood transfusion 


Wound healing and repair 


Tissue engineering 
Surgical infections 
Tropical infections and infestations 


Syllabus to be Covered from MCQ BOOKS 
IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery 

+ Schwartz MCQs (Without explanation) 

+ Rapid Review Q-Bank 

IMM Q-Bank Surgery 

+ Read only mcas from pretest series without explanations 
+ Rapid Review Q-Bank 

IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 


Basic Surgical skills and anastomosis IMM Q-Bank Surgery + Rapid Review Q-Bank 


Principles of laparoscopic and 
robotic surgeries 

Principles of pediatric surgery 
Principles of Oncology 

Surgical audit and research 
Surgical ethics and Laws 

Human factors, Patient safety and 
Quality improvement 

Diagnostic Imaging 
Gastrointestinal endoscopy 
Tissue and molecular diagnosis 
Preoperative care including high 
risk surgical patients 

Anesthesia and pain relief 
Nutrition and fluid therapy 
Post-operative care 

Day care surgery 

Trauma 


Specialties are as follows 


IMM Q-Bank Surgery + Rapid Review Q-Bank 


Explained later 

IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 


IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 


IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery + Rapid Review Q-Bank 
IMM Q-Bank Surgery 

+ 

Pretest Series (with explanation) 

Lange series (with/without explanation) — | would recommend without 
explanation because Lange ruins the concept built from Pretest series 
+ 

Rapid Review Q-Bank 
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Specialty Syllabus to be covered from MCQ|Books 


Plastic Surgery IMM Q-Bank Surgery 
+ 
There is a mcq book namely "Rush Review of Surgery”. Read mcqs 
(with/without explanation) from there of the chapter: "Plastic and 
Reconstructive Surgery, including hand surgery” (OPTIONAL) 
+ 
Rapid Review Q-Bank 
Neurosurgery IMM Q-Bank Surgery 
+ 
Pretest series (mcq with explanation) 
+ 
Lange series (with explanation)- very tough mcq but as limited pool is 
available, hence it is important. 
+ 
Rapid Review Q-Bank 
Urology IMM Q-Bank Surgery 
+ 
Pretest series (mcqgs with explanations) 
+ 
be, ; Rapid Review Q-Bank _ 
Pediatric Surgery IMM Q-Bank Surgery 
+ 
Pretest Series (with explanations) 
| + 
Lange (With explanation) 
¥ 
_Rapid Review Q-Bank 
IMM Q-Bank Surgery 
+ 
Pretest series (Cardiothoracic surgery chapter-read with explanations) 
* 
2 ___ Rapid Review Q-Bank 
Cardiac Surgery IMM Q-Bank Surgery 
+ 
Pretest series (Cardiothoracic surgery chapter-read with explanations) 
+ 
Rapid Review Q-Bank 


Thoracic surgery 


Other chapters which are always a mystery, are explained below 


| Specialty Syllabus to be covered from MCQ Books 1 


Elective Orthopedics IMM-Q Bank Surgery 


Pretest series (with explanations) 
+ 
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Rapid Review Q-Bank 


Oral cavity malignancy and salivary IMM Q-bank Surgery+ Rapid Review Q-Bank 
gland disorders 
Breast and endocrine IMM Q-Bank Surgery 

+ 


Breast should be done from Lange with explanation 


+ 


Endocrine disorders from pretest (with explanation) 


+ 
Rapid Review Q-Bank 

Abdomen IMM Q-Bank Surgery 
+ 
Pretest surgery (with explanation) 
4 
Rapid Review Q-Bank 


Study Plan If Time Is Short (> 2 Months) 


Chapters Syllabus to be Covered from MCQ BOOKS 
Metabolic response to stress injury IMM Q-Bank Surgery+ Rapid Review Q-Bank 
Shock and Blood transfusion IMM Q-Bank Surgery + Rapid Review Q- Bank 
“Wound healing and repair === IMM Q-Bank Surgery 


+ 


Read only mcqs from pretest series without explanations 


+ 
_ Rapid Review Q-Bank 

_ Tissue engineering E 7 MM Q-Bank Surgery + Rapid | Review Q- Bank 

Surgical infections MM Q-Bank Surgery + Rapid Review Q-Bank 


Tropical infections and infestations ~ IMM Q- Bank Surgery + Rapid Review Q-Bank 


Basic Surgical skills and anastomosis | IMM Q-Bank Surgery + Rapid Review Q-Bank 


Principles of laparoscopic and MM Q-Bank Surgery + Rapid Review Q-Bank 
robotic surgeries 

Principles of pediatric surgery | Explained later + Rapid Review Q-Bank 
Principles of Oncology IMMO Bank Surgery + Rapid Review Q-Bank 


MM Q- Bank Surgery + Rapid Review Q-Bank 


Surgical audit and research 


Surgical ethics and Laws MM Q-Bank Surgery + Rapid Review Q-Bank 


Human factors, Patient safetyand IMM Q-Bank Surgery + Rapid Review Q-Bank — 


Quality improvement 


Diagnostic Imaging -IMM Q-Bank Surgery + Rapid Review Q-Bank p 
Gastrointestinal endoscopy IMM Q-Bank Surgery + Rapid Review Q-Bank 
Tissue and molecular diagnosis i IMM Q-Bank Surgery + Rapid Review Q-Bank | : 
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Preoperative care including high IMM Q-Bank Surgery + Rapid Review Q-Bank 
risk surgical patients 
Anesthesia and pain relief IMM Q-Bank Surgery + Rapid Review O-Bank i g 
Nutrition and fluid therapy IMM Q-Bank Surgery + Rapid Review Q-Bank -. - 

| Post-operative care IMM Q-Bank Surgery + Rapid ReviewQ-Bank rel 
Day care surgery IMM Q-Bank Surgery + Rapid Review Q-Bank a 
Trauma IMM Q-Bank Surgery F T ea 


y 


| Pretest Series (without explanation) 
+ 


Rapid Review Q-Bank 


! Specialties are as follows 


Specialty Syllabus to be done from MCQ Books 


Plastic Surgery IMM Q-Bank Surgery+ Rapid Review Q-Bank 
“Neurosurgery i IMM Q-Bank surgery zj 
+ 
Lange series (without explanation) 
+ 
Rapid Review Q-Bank 
[Urology | IMMQ-Bank Surgery 
| + 
Rapid Review Q-Bank 
~ IMM Q-Bank Surgery 
+ 
| Pretest Series (without explanations) 
+ 
Lange (Without explanation) 
re 
Rapid Review Q-Bank 
Thoracic surgery IMM Q-Bank Surgery 
+ 
£ Pretest series (Cardiothoracic surgery chapter-read without explanations) 
Cardiac Surgery | IMM Q-Bank Surgery E j i 
+ 
Pretest series (Cardiothoracic surgery chapter-read without explanations) 
4 


i Pediatric Surgery 


Other chapters which are always a mystery, are explained below 


Chapter Syllabus to be covered from MCQ Books 


Elective Orthopedics IMM-Q Bank Surgery 
+ 


Rapid Review Q-Bank — 


a & 
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IMM Q-bank Surgery 
+ 
| Rapid Review Q-Bank 
| Breast and endocrine IMM Q-Bank Surgery 
| + 
Breast should be done from Lange without explanation | 
+ 
Rapid Review Q-Bank | 
| Abdomen IMM Q-Bank Surgery | 
| 


+ 


Oral cavity malignancy and salivary 
gland disorders 


Pretest surgery (without explanation) 
+ 


Rapid Review Q-Bank | 
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IMM Surgery 
Papers 


Past IMM-Surgery Multiple choice Questions from 2009 
uptill latest past papers have been properly arranged 
chapter wise and solved with relevant explanation along 
with references from standard international textbooks. 
Hence every multiple choice question and the relevant topic 
is important from examination point-of-view. 
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BASIC PRINCIPLES 


1) Metabolic response to injury increases in proportion 
to which of following? 


A) Rising serum lactate levels 

B) Advancing age 

C) Severity of trauma/injury 

D) Rising serum levels of alkaline phosphatase 
E) None of the above 


Correct: C (Severity of trauma/injury) 


The response to injury/trauma is graded such that the 
greater the injury, the greater is the response. 


Reference: 
Bailey and Love 27° edition page 3 


2) Most nitrogen loss during trauma is produced due 
to breakdown of which of the following? 


A) Adipose tissue 

B) Skeletal muscles 
C) Smooth muscles 
D) Cardiac muscles 
E) None of the above 


Correct: B (Skeletal muscles) 
Following are the sites of protein loss 
Peripheral skeletal muscle (major site) 
Respiratory muscles (predisposing the patient to 
hypoventilation and chest infections) 
3)Gut (reducing gut motility). 
Cardiac muscle appears to be mostly spared 


Reference 
Bailey and Love 27" edition page 7 


3) The characteristic changes following a major 
operation or moderate to severe injury includes all of 
the following except? 


Metabolic response to injury 


A) Hyper metabolism 

B) Fever 

C) Increased oxygen consumption 
D) Hyperphagia/Weight gain 

E) Negative nitrogen balance 


Correct: D (Hyperphagia/weight gain) 


Ina patient suffering from trauma/sepsis, initially there 
is an ebb phase that ts characterized by 

1) Hypovolemia and decreased cardiac output 

2) Decrease in basal metabolic rate 

3) Decreased body temperature 

4) Rise in lactic acidosis 

When initial resuscitation is done in such a patient who 
is in ebb phase, flow phase ensues which is as termed 
“catabolic phase” and is characterized by following 
changes 


Ebbphase Flow phase 


Wesks 


Anabolism 


Shock Catabolism — 


Phases of the physologcal response to injury 


1) Mobilization of body energy stores for recovery and 
repair ; 

2) Tissue edema (from vasodilatation and increased 
capillary leakage) 

3) Rise in basal metabolic rate (hyper metabolism) and 
weight loss 

4) Increased cardiac output 

5) Raised body temperature 

6) Raised white cell count 

7) Increased oxygen consumption 

8) Increased gluconeogenesis 

9) Increased urinary nitrogen excretion 
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Flow phase lasts for 3-10 days and is followed by 
recover phase (also termed as anabolic phase) 


Reference: 
Bailey and Love 27" edition page 5-8 


4) Which of following represents metabolic response 
to trauma/injury? 


A) Retention of sodium 
B) Retention of potassium 
C) Hyperthermia 

D) Hypochloremia 

E) Hyponatremia 


Correct: A (Retention of sodium) 


Following trauma, a number of hormones are secreted in 
body. One of those hormones is aldosterone. It causes 
activation of sodium-potassium and sodium-hydrogen 
pumps in renal tubules that case retention of sodium. 
Potassium and hydrogen are excreted in turn. Sodium 
retention is followed by water retention (also 
augmented by antidiuretic hormone). The net result is 
not only peripheral edema but also visceral edema (e.g. 
in the stomach) 


Reference: 
Bailey and Love 27” edition page 9 


5) Which of following statements is true regarding 
extracellular fluids (ECF)? 


A) Total ECF represents 40% of body weight 

B) Plasma volume constitutes 1/4rth of the total ECF 
volume 

C) Potassium is the principle cation in ECF 

D) Chloride is the principle anion in intracellular fluid 
E) Approximately one-thirds of total body water is in 
the intracellular fluid (ICF) compartment. 


Correct: B (Plasma volume constitutes 1/4rth of the 
total ECF volume) 

Following are important aspects of body fluids 

1) Total body water (TBW) accounts for 60% of the body 
weight (42 kg/42 liters) 

2) Approximately 2/3" of TBW is in the intracellular 
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fluid (ICF) compartment (28 kg) 
3) Approximately 1/3" of TBW is in the extracellular 
fluid (ECF) compartment (14kg) 
4) The ECF compartment is subdivided into the 
interstitial fluid (ISF) compartment (3/4™ of the ECF 
compartment-10.5kg/10.5 liters) and the intravascular 
fluid (IVF) compartment (1/4" of the ECF compartment- 
3.5 kg plasma) 

Body mass:70 kg 


y Total body water (TEW) T Nonwater mass (NWM) | 
Henan Aigeil 


Wilby masse ihg 
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Ss 
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Vt racettutar Nu (IC F) 
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5) Sodium (Na+) is the major ECF cation. 

6) Chloride (Cl-) ıs the major ECF anion. 

7) Potassium (K+) is the major ICF cation. 

8) Phosphate (PO4 3-) is the major ICF anion. 


Reference: 
Rapid Review pathology by Edward Goljan (5" edition): 
page 176-177 


6) Sepsis increases the resting metabolic rate by what 
percentage? 


A)20% 
B) 30% 
C) 35% 
D) 40% 
E) 50% 


Correct: E (50%) 


Sepsis can be associated with an increase in metabolic 
rate of 50% above basal energy expenditure. 


Reference: 
Sabiston Text book of Surgery (20" edition): page 126 
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Shock and Blood transfusion 


7) A21 year old female presented with history of 
epistaxis, menor hagia and development of purplish 
rash over her body. What is your provisional 
diagnosis? 


A) Disseminated intravascular coagulation 
B) Henoch Shoenlen purpura 

C) Idiopathic thrombocytopenic purpura 
D) Hemophilia A 

E) None of the above 


Correct: C (Idiopathic thrombocytopenic purpura) 


The presentation ts consistent with chronic immune 
thrombocytopenia 


1) Itis most common e of thrombocytopenia in 


adults 

2) Itis mast common in women 20 to 40 yr of age. 

3) gG des are directed against the Gplib-Illa 
fibrinogen receptors (type I! hypersensitivity reaction). 
2nd presents with epistaxis, 


4) There is insidious o! 


easy bruising, and petechiae (Newborn infants of 


mothers with chronic ITP may have transient 


thrombocytopenia caused by transplacental passage of 
IgG antibodies] 

5) Secondary causes 
lupus, HIV, lymphoproliferatve diseases 


6) Laboratory findings in ITP are 


‘onic ITP include systemic 


* Platelet count: decreased. 
* Bleeding time: increased. 
* PT- normal. 
* PTT: normal 


* Peripheral blood smear thrombocytopenia and 
megathrombocytes (enlarged immature platelets) 
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7) Management ts as follows. 


Do tiontin cont 
son 


Miedo cout | Gluenecrtenets 
Aw 


Note that Henoch purpura ts a small vessel vasculitis 


that involves skin, GI tract, kidney, and joints seen in 
children 1-15 years old, often following viral upper 
respiratory infection [Group À Streptococcal pharyngeal 
infection) Pathogens may act as an antigen trigger that 
causes antibody formation and eventually 
immunocomplexes (type Ill hypersensitivity). Palpable 
purpura on buttocks and lower extremities is 
characteristic. There ıs also polyarthritis, 
glomerulonephritis, abdominal pain and vomiting (85%), 
and GI bleeding Most patients have spontaneous 
recovery in 4 months without therapy. 


Reference. 
Rapid Review Pathology by Edward Goljan (Sth edition): 
Page 399 


8) What should be the rate of fluid administration for 
fluid challenge in a patient with hypovolemic shock? 


A) 50ml/kg in 30 to 60 minutes 
B) 50ml/kg in 15 to 30 minutes 
C) 30 ml/kg in 30 to 60 minutes 
D) 30 ml/kg in 5 to 30 minutes 
E) 20ml/kg in 60 minutes 


Correct, D (30mi/kg in 5 to 30 minutes) 


Resuscitation should consist of an initial bolus of warm 
2 L crystalloid solution (children should receive an initial 
bolus of 20 mL/kg). Thus 20001 fluid should be given 
initially over 20-30 minutes a5 a bolus. 2000ml when 
administered to a 70 kg person (considering ideal 
weight) means 2000/70= 28.5 ml/kg (approximately 
30ml/kg). 

Hence the best option would be 30ml/kg in 5-30 
minutes. 


Reference; 

1) Washington Manual of Surgery (8” edition): Page 247 
2) Article on “Clinical Application of the Flutd Chalienge 
Approach in Goal-Directed Fluid Therapy: What Can We 
Learn From Human Studies?” 


9) A patient with hypotension secondary to septic 
shock should receive which of the following amount of 
volume replacement? 


A) 30ml/kg in 15 to 30 minutes 
B) 30mI/kg in 30 to 60 minutes 
C) 20ml/kg in 30 to 60 minutes 
D) SOmI/kg in 40-60 minutes 
E) None of the above 


Correct: A(30m1/kg in 15 to 30 minutes) 


The updated guidelines of the surviving sepsis campaign 
recommends intravenous administration of 30 ml/kg of 
crystalloids during the first hour in septic human 
patients with hypotension and elevated plasma lactate. 
Sepsis and septic shock are medical emergencies and 
according to international Guidelines for Management 
of Sepsis and Septic Shock 2021, treatment and 
resuscitation should begin immediately. 

Hence the best option should be 30ml/kg in 15 to 30 
minutes. 
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Reference: 
Article on “Surviving Sepsis Campaign. International 
Guidelines for Management of Sepsis and Septic Shock 
2021° 


10) Which of the following solution is commonly used 
for storage of blood? 


A) Acidified Citrate Dextrose 

B) Citrate Phosphate Dextrose (CPD) 
C) CPD Adenine 

D) Dextran 

E) Citrate 


Correct: B (Citrate Phosphate Dextrose (CPD) 


SAG-M (Saline-adenine-glucose-mannito}) is most 
commonly used preservative nowadays while CPD was 
most commonly used preservative in older days 


Reference: 
Bailey and Love (27° edition): Page 21 


11) Which of the following is not implicated in 
reactionary hemorrhage? 


A) Clot displacement 

B) Slippage of ligature 

C) Infection causing vessel erosion 

D) Rising blood pressure on recovery 

E) Cessation of vasospasm after mobilization 


Correct: C (Infection causing vessel erosion) 


Surgical hemorrhage is classified as follows: 
Reactionary 4-6 Ligature slippage, 
hemorrhage hours Clot displacement 
Cessation of vasospasm after 
mobilization or coughing 
Secondary >24 Infection eroding a vessel 
hemorrhage hours 
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Reference: 


Bailey and love 27° edition page 22, 23 


12) A34 year old patient received 10 units of packed red cells following blunt torso trauma in less than 24 hour 
period. He complains of circumoral tingling. Which of following should be administrated? 


A) Intravenous Magnesium sulphate 
B) Platelets 

C) Fresh frozen plasma 

D) Intravenous sodium bicarbonate 

E) Intravenous 10% calcium gluconate 


Correct: E (Intravenous 10% Calcium gluconate) 


Previously used preservative for banked blood was citrate-phosphate-dextrose (CPD) solution. The major disadvantage 
with massive transfusion of banked blood with CPD used as a preservative was hypocalcemia because of chelation of 
calcium by citrate present CPD. Treatment of symptomatic hypocalcemia is intravenous administration of 10% calcium 


gluconate 


Massive transfusion 


It is defined as the transfusion of blood products that are greater in volume than a patient's normal blood volume, in less 
than 24 hours. It creates several risks as follows 


Complications of massive blood Description 


transfusion 
Dilutional Coagulopathy Stored blood lacks factor V and factor Vill that can lead to coagulopathy. Also the Í 
and thrombocytopenia administration of packed cells alone can result in relative thrombocytopenia. These H 


complications can be prevented by giving packed red cells along with platelets and fresh 
frozen plasma in a ratio of 1:1:1. However if patient has developed the problem then | 
1) Administration of fresh frozen plasma’ FFPs contains all the coagulation factors and is | 
particularly useful when multiple factor deficiencies exist (e.g. cirrhosis). The eects of FFP's 
adminustration are immediate, lasting typically for about 6 hours. 
2) Platelets are transfused only when the count is below $0,000/mm3. 
Hypothermia Hypothermia can cause two problems 
1) Coagulopathy 
2) Cardiac dysrhythmias 
Itcan be prevented by administration of warmed blood products (using blood warmers). 
Electrolyte abnormalities These include 
1) Hypokalemia 
2) Hyperkalemia (especially if old blood- greater than 3 days back, is transfused) 
3)Hypocalcemia 
4) Acidosis 
Hypocalcemia is treated with IV calcium gluconate 


Reference 
1) Bailey and love 27” edition page 22, 23 


IMM Q-BANK SURGERY 4" EDITION 


Beanscamer 


2) Washington Manual of Surgery page 131-134 


13) A patient of poly-trauma secondary to road traffic 
accident underwent laparotomy. 10 units of packed 
red cells are transfused. In recovery room, he develops 
bleeding from IV cannula site. You are suspecting 
dilutional coagulopathy. What should be given in this 
patient? 


A) Whole blood 

B) Fibrinogen concentrate 
C) Fresh frozen plasma 

D) Heparin 

E) Cryoprecipitate 


Correct: C (Fresh frozen plasma) 


Patient ıs having dilutional coagulopathy. In above 
patient, 10 units of packed red cells have been 
transfused that are deficient in both coagulation factors 
and platelets. This patient requires administration of 
fresh frozen plasma. 


Component therapy administration during massive 
transfusion 


Fresh frozen 
plasma (FFP) 


As soon as the need for massive 
Inunstasion is recognized 

For every 6 red blood cells (RBCs). give 
6 FFP LT anot 

Platelets For every 6 RBCs and plasan, ge one 
6-pack of platelets 6 random-donor 
platelet packs = 1 apheresis platelet 
unit 

Platelets are in every cooler. 

Keep platelet county > 100,000 

After first 6 RBCs. check fihnnogen 
level If <200 mg/dL. give 20 units 
ervopreeipitute (2 g fibnnvgem. 
Repeat as needed. depending 
on fibnaogen level, and request 
Appropriate amount of cryoprecipitate 


Cryoprecipitate 


Reference: 

1) Bailey and love (27" edition): page 22, 23 

2) Washington manual of surgery page (7° edition): 
page 134 

3) Article on” Examination and treatment for dilutional 
thrombocytopenia”: NCBI 
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14) Estimation of blood lost in operating theater can 
be done by which of following methods? 


A) Measurement of hematocrit levels just after the 
surgery 

8) Weighing soaked swabs 

Looking for rise in pulse 

) Collecting blood in kidney tray 

None of the above 


mon 


Correct: B (Weighing soaked swabs) 


ao 


lood loss in operating theater can be estimated or 
calculated. Various crude methods for estimating blood 
volume lost in theater are be described below. 

1) Weighing swabs/sponges is used to calculate blood 
loss in theater. Weight of dry swabs/sponge are 
measured and subtracted from weight of soaked 
swabs/packs. 1ml of blood weights approximately 1 
gram. Maximum blood holding capacities of dry swabs 
is 10-20mI and of large laparotomy sponge is 100ml. 

2) Measurement of blood in suction bottles is done. 
Note the volume of irrigating fluids. To calculate the 
final blood loss, the volume of irrigating fluids is 
subtracted from the total volume of suction bottles. 

3) Estimation of occult blood loss on surgical drapes, 
blood pooled beneath the patient and the blood spilled 
onto the floor. In case of floor spill > 50cm area= 
500ml blood, 75cm area = 1000ml blood and 100cm 
area = 1500ml blood. 


For actual blood loss calculation, hematocrit values are 
essential 


Actual blood loss is calculated by formula 
ABL= [EBV x (Hi-Hf)]/Hi 

Where: 

EBV=Estimated Blood Volume 

Hi= initial hemoglobin 

Hf= final hemoglobin 


EBV calculation= body wt (kg) x average blood volume 
(ml/kg) 
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Average blood volumes are as follows 
Children and adults: 70mI/kg 
Neonates: 80ml/kg 


Reference: 


Bailey and Love (27° edition) page 19 


15) A 34 year old patient gives 1 pint of blood. After 
donation he is dehydrated and thirsty with no other 
complaint. He is most likely to have which of the 
following? 


A) Acute renal failure 

B) Covert compensated hypovolemia 
C) Overt compensated hypovolemia 
D) Moderate shock 

E) Decompensated shock 


Correct: B (Covert compensated hypovolemia) 


In covert compensated hypovolemia, systemic 
circulation ıs mantained at the expense of splanchnic 
circulation There is increased thirst and drowsiness 
(sometimes with nausea and hiccups). However blood 
pressure is normal. 

In over compensated hypovolemia, there is increased 
sympathetic drive evident by tachycardia, cold calmy 
extremities, wide pulse pressure and drowsiness. Blood 
pressure may be normal or there may be postural 
hypotension 

Decompensated shock is equivalent to shock state with 
decreased tissue perfusion inspite of redistribution of 
blood flow. Blood pressure is low and there is 
associated multiorgan failure. 


Reference 


PediBloom Pediatric Case Summaries: Page 163 


16) In a patient suffering from shock, which of the 
following mechanism will lead to collapse of patient? 


A) Adrenocortical insufficiency 

8) Increased peripheral volume 

C) Less circulatory volume 

D) Failure of sympathetic (vasomotor) response 
E) None of the above 


Correct: D (Failure of sympathetic (vasomotor) 
response) 


If the underlying cause of shock is not corrected, it 
further progresses from initial, non-progressive phase 
to a progressive phase, characterized by tissue hypo- 
perfusion with worsening circulatory and metabolic 
derangement 

With continuously decreased oxygen supply, the 
aerobic metabolism stops and anaerobic metabolism 
ensures that generates lactic acid. This excessive lactic 
acid production blunts the vasomotor sympathetic 
response resulting in dilatation of peripheral arterioles, 
peripheral pooling of blood, decrease in venous return, 
decrease in cardiac output and thus multi-organ failure 
with resultant collapse of patient. 


Reference: 


Pothology by Robbins and Cotran Pathological basis of 
Diseases (8° edition): Page 95, 97 


17) Which of the following denotes compensation in 
class II hemorrhage? 


A) Increased blood pressure 

B) Increased narrow pulse pressure 
C) Increased heart rate 

D) Normal sympathetic tone 

E) None of the above 


Correct: C (Increased heart rate) 


Changes seen in class Il hemorrhage are increased heart 
rate (>100bpm), orthostatic hypotension and 
anxiousness of person is notable on general 
examination. 


Reference: 
Schwartz Principles of Surgery (10” edition): Page 120 


18) Which is the most common type of shock? 
A) Hypovolemic shock 


B) Neurogenic shock 
C) Septic shock 
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D) Cardiogenic shack 
E) Obstructive shock 


Correct: A (Hypovolemic shock) 
Hypovolemic shock is most common type of shock. 


Reference: 
Bailey and Love (27" edition) page 13 


19) Which of the following is the most common type of 
hypovolemic shock? 


A) Decompensated shock 

B) Covert compensated hypovolemia 
C) Overt compensated hypovolemia 
D) Moderate shock 

E) None of the above 


Correct: B (Covert compensated hypovolemia) 


Reference: 


PediBloom Pediatric Case Summaries 


20) Loss of 1000ml blood following a penetrating 
wound falls under which class of hemorrhage? 


A) Class | hemorrhage 
B) Class Il hemorrhage 
C) Class III hemorrhage 
D) Class IV hemorrhage 
E) Class V hemorrhage 


Correct: B (Class Il hemorrhage) 


Classification of hemorrhage 


Param Classi Class II Class Ill Class [V 
eters 

Blood  <750 750-1500 1500-2000  >2000 
loss | 

(ml) 

Blood <15 15-30 30-40 ‘>40 

loss (%) 

Heat <100 >10 ` >R0 >140 
rate 

(bpm) 

Blood Normal Ortho- Hypotension Severe 
pressur static hypo- 
e tension 
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CNS Normal Anxious Confused Obtund- 
sympto ad 
ms 


Bpm: Beats per minute, CNS: Central nervous system 


Reference: 
Schwartz Principals of Surgery (10” edition): Page 120 


21) A middle aged patient after trauma has blood 
pressure of 80/60mmHg, pulse 130/min, has 
decreased urine output and appears confused. 
Approximately what amount of blood has been lost? 


A) <15% 

B) 15-30% 

C) 30-40% 

D) >40% 

E) None of the above 


Correct: C (30-40%) 


The clinical picture is consistent with moderate 
decompensated shock or class Ill hemorrhage with 
blood loss of 30-40% (1500-2000ml). 


Reference: 
1) Bailey and Love (27° edition): Page 14 
2) Schwortz Principals of Surgery (10° edition): Page 120 


22) Blood pressure in adults falls after how much 
percentage of circulating volume has been lost? 


A) 10-15 % 
B) 15-20% 
C) 20-25% 
D) 25-30% 
E) 30-40% 


Correct: E (30-40%) 


Following are the ranges of blood volume which, if lost, 
lead to decrease in blood pressure 

1) In adults. 30-40% of circulating volume 

2) In pediatric age group(0-18 years), blood pressure is 
often normal until > 25% of circulating volume has been 
lost 
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Reference: 
Bailey and Love (27* edition poge): Page 14, 122 


23) A24-year-old man presents in septic shock due to 
necrotizing fasciitis. He vitals are: 

Pulse; 120/min 

B.P: 90/S0mm Hg 

Respiratory rate: 30/min 

Temperature: 103°F 

Oxygen saturation: 98% (on 2-L oxygen) 

His white blood cell count is 25,000/mL and creatinine 
is 0.8 mg/dL. His blood pressure does not respond to 
fluid administration despite a CVP of 15, Which of the 
following therapies is indicated in managing this 
patient? 


A) Intubation 

B) Recombinant human activated protein C 
C) Epinephrine 

D) Norepinephrine 

E) Dobutamine 


Correct: D (Nor-epinephrine) 


Early goal-directed therapy should be employed for 
patients with septic shock or severe sepsis 

The Surviving Sepsis Campaign has updated treatment 
recommendations and care bundles with a most recent 
goal for care within the first hour as follows: 

1) Measure serum lactate level. Remeasure if the initial 
lactate is 22 mmol/L 

2) Intubation if hypoxic (ABC is followed in management 
of shock) 

3) Rapid administration of 30 mL/kg crystalloid for 
ypotension or lactate 24 mmol/L The target central 
venous pressure target be maintained to 8 to 12 mm 


He 
4 


= 


Infusion of vasopressors to maintain a mean arterial 
pressure of 65 mm He. 

5) Corticosteroids should only be considered in the 
setting of shock nonresponsive to fluids and 
vasopressors 

6) Inotropes used if mixed venous saturation falls below 
70% 

7) Blood cultures should be drawn immediately before 
administration of antibiotics 

8) Initiation of empiric broad spectrum antibiotics. 


9) H there is a surgical source of sepsis, then operative 
intervention for source control should be promptly 
performed alter intial resuscitative efforts. 

10) Recombinant-activated protein Crs indicated in 
patients with severe sepsis who have a predicted high 
risk of mortality (e.g older age, organ failure). 
Vasopressors of choice in septic shock include 

1) Norepineohnne 

2) Dopamine 

Inotrapes such as dobutamine are used if oxygen 
delivery ıs low (e.g. in setting of acute heart failure), 
When mined venous saturation in septic shock is < 70% 
(normally its >70% in septic patients), this implies a co- 
existent hypovolemic shack in septic patients Such 
patients need to be resuscitated to correct hypovolemia 
and inotropes be started to counter the myocardial 
depression. 

Recombinant-activated protein C is not indicated in this 
Case as this patent does not have evidence of end- 
organ dysfunction such as acute renal or respiratory 
failure at this time. 


Reference: 
Washington Monual of Surgery (7° edition): Page 165- 
168 


24) A 47 year old male patient who is diabetic and 
know case of ischemic heart disease (recent 
myocardial infarction) has sustained 20% thermal 
burn. He is admitted to intensive care unit for 
resuscitation. Which of the following will be the most 
appropriate method for monitoring of this patient? 


A) Hourly urine output 

B) Swan Ganz Catheter 

C) Central venous pressure measurement 
D) ECG monitoring 

E) None of the above 


Correct: B (Swan Ganz Catheter) 


In patient of ischemic heart disease having low cardiac 
Output states, there is usually evidence of end-organ 
hypo-perfusion ( e.g. prerenal azotemia, cool 
extremities, poor energy level). These patients require 
admission to the intensive care unit for placement of a 
pulmonary artery catheter (Swan-Ganz catheter) and/or 
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inotropic support, 

Swan-Gane catheterization provides information about 
following, 

1) Cardiac index 

2) Preload 

3) Volume status 

4) Degree of mixed venous blood oxygenation 
Swan-Ganz catheters is more precise in estimation of 
left ventricular preload and sampling of mixed venous 
blood than central venous pressure. While central 
venous pressure can give indirect information regarding 
left ventricular status, in certain situation where there 15 
a left-right dissociation (e.g, pulmonary hypertension, 
septic shack, critically ill patients), the central venous 
pressure is not reliable. In such situations, Swan-Ganz 
catheter gives precise information of both ventricles, 


Reference: 

1) Bailey and Love (27° edition): Page 17 

2) Washington Manual of Cardiology (7° edition): Poge 
75 
3) Morgan and Mikhail’s Clinical Anesthesiology (5° 
edition): Page 122-123 


25) In which of following type of shock, the value of 
mixed venous oxygen saturation is increased above 
normal? 


A) Hypovolemic shock 
B) Septic shock 

C) Neurogenic shock 
D) Spinal shock 

E) Anaphylactic shock 


Correct: B (Septic shock) 


Normal mixed venous oxygen saturation levels are 50- 
70%. 

1) Levels below 50% indicate that oxygen extraction by 
cells is more due to inadequate oxygen delivery. This is 
consistent with hypovolemic or cardiogenic shock. 

2) High mixed venous saturations (>70%) implies that 
cells do not have enough time to extract oxygen from 
blood, It is seen in sepsis and some other forms of 
distributive shock. 


Characters Hypo- Cardio Septic Neuro 
tics volemic -genic shock -genic 
shock shock shock 

Cardiac low low High low 
output (initially) 

Low (later 

on) 
Vascular High High low low 
resistance 
Venous low High High 
pressure 
Mired tow Low High 
venous {Low if 
oxygen contomit 
Saturation ant 

hħypovole 

mic 

shock) 
Basedefict High Hgh High High 
CVP/PCWP Low High Low/High Low 


CvP/PCWP. Central venous pressure, Pulmonary capillary 
wedge pressure 


Reference: 
Bailey and Love (27° edition): Page 14-17 


26) What is the method to assess GIT perfusion in case 
of Septic shock? 


A) Base deficit levels 

B) ABGs assessment 

C) Urine output 

D) Mixed venous oxygen saturation 
E) Regular bow! sound assessment 


Correct: D (Mixed venous oxygen saturation) 


There are three investigational monitors for gut 
perfusion 

1) Sublingual capnometry 

2) Gut mucosal pH 

3) Laser Doppler flowmetry 

However no option was available, hence best option to 
pick is mixed venous Oxygen saturation which is >70% in 
case of septic shock. 
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Reference: 
Bailey and Love (27° edition): Page 17 


27) In which of the following types of shock, use of 
inotropes as first-line agent Is not justified? 


A) Hypovolemic shock 
B) Cardiogenic shock 
C) Neurogenic shock 
D) Septic shock 

E) None of the above 


Correct: A (Hypavalemic shock) 


Inotropic (vasopressor) therapy is not indicated as first- 
line therapy in hypovolemia because administration of 
these agents in the absence of adequate 
preload/intravascular volume rapidly leads to 

1) Decreased coronary perfusion (increase the cardiac 
contractility, decreasing the duration of diastole and 
hence impaired coronary perfusion as coronary artery 
filling takes place ın diastole) 

2) Depletion of myocardial oxygen reserves. 


Reference: 
Bailey and Love (27° edition): Page 16 


28) A 39 year old male was brought to emergen cy 
department after car accident on spinal board. On 
examination, there is trauma to spine. His vita ds are 
pulse: 62/min, B.P 70/50, respiratory rate: 27 /min. 
After 2 liters of fluid administration, heart ra te rise to 
70/min and blood pressure to 100/65. What is 
probable diagnosis? 


A) Hypovolemic shock 
B) Septic shock 

C) Neurogenic shock 
D) Spinal shock 

E) Anaphylactic shock 


Correct: C (Neurogenic shock) 


This patient is likely suffering from ne -urogenic shock (a 
type of distributive shock) after trau’ na to thoraco- 
lumbar spine resulting from loss of £ ympathetic tone 
causing vasodilation, Patients are h ypotensive with 
either bradycardia or normal heart rate. There is no 
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jugular venous distention, peripheries are warm and 
pink ard on ANG analysis, mixed oxygen venous content 
is low. 

Manag ement is as follows 

I) Initial management asin any type of shock regardless 
of the c.t ise is correction of hypovolemia and preload 
by adequate fluid resuscitation. Adequate volume 
Fesuscitir ion is evident by central venous pressure 
betweer 2-6 mmHg. If 2 or < 2mmHg. fluid resuscitation 
should b: continued 

2) In. case of refractory hypotension (non- 
respondi*/transient responder) after intravascular 
volume hias been restored, a vasopressor such as 
phenylechnne or norepinephrine is indicated in 
distributive shock 

3) If there ıs bradycardia with hypotension, then 
dopamine is administered. 


Reference: 
1) Boile‘ ond Love (27° edition): Page 16 
2) Washington Manual of surgery (7° edition): Page 166 


23) A 37 year old patient presented to surgical 
emergency after road traffic accident [pedestrian vs 
car). Patient complains of severe pain in mid-spine. On 
examination, patient has a heart rate of 70/min and is 
hypotensive. Initial fluid resuscitation administration 
id not improve hypotension. Which of following is 1" 
fine drug to be administrated in this case? 


A) Morphine 
B) Dopamine 

C) Nor-epinephrine 

D) Atropine 

E) Double the amount of fluid 


Correct: C (Nor-epinephrine) 


This patient is likely suffering from neurogenic shock (a 
type of distributive shock) after trauma to thoraco- 
lumbar spine. It results from interruption of spinal cord 
at or above the thoracolumbar sympathetic nerve 
roots which results in loss of sympathetic tone causing 
vasodilation. Patients are hypotensive with ether 
bradycardia or normal heart rate. There ıs no jugular 
venous distention, peripheries are warm and pink and 
on ABG analysis, mixed oxygen venous content is low. 


Beanscamer 


Management is as described in previous scenario for 
neurogenic shock 


Reference: 
1) Bailey and Lave (27° edition): Page 16 
2) Washington Manual of surgery (7° edition). Page 166 


30) In a patient of neurogenic shock whose mean 
arterial pressure is low (<65mmHg) despite an 
adequate cardiac output, which of the following drugs 
increases the mean arterial pressure? 


A) Morphine 

B) Dopamine 

C) Nor-epinephrine 
D) Atropine 

E) Dobutamine 


Correct: C (Nor-epinephrine) 


Management is as follows 

1) Initial management as in any type of shock regardless 
of the cause ıs correction of hypovolemia and preload 
by adequate fluid resuscitation. Adequate volume 
resuscitation 1s evident by central venous pressure 
between 2-6 mmHg. If 2 or < 2mmdHg, fluid resuscitation 
should be continued. 

2) In case of refractory hypotension (non- 
responder/transient responder) after intravascular 
volume has been restored, a vasopressor such as 
phenylephrine or nor-epinephrine is indicated in 
distributive shock. 


Reference: 

1) Bailey and Love (27” edition): Page 16 

2) Washington Manual of surgery (7° edition): Page 166 
3) Morgon and Mikhail’s Clinical Anesthesiology (5" 
edition): Page 259 


31) A50 year old patient presents with thread pulse 
and cool extremities. His blood pressure is 70/50 
mmHg. After insertion of Swan Ganz Pulmonary 
catheter, Pulmonary capillary wedge pressure (PCWP) 
is 18mmHg (normally 2-15 mmHg). Calculated cardiac 
output is 3 liters/minute (A normal average cardiac 
output is 5 liters/minute). Based on these findings 
which type of shock is the patient likely suffering 
from? 


BASIC PRINCIPLES 


A) Anaphylactic shock 
8) Hypovolemic shock 
C} Septic shock 

D) Cardiogenic shock 
£) Neurogenic shock 


Correct D (Cartiogenie shock) 
The patient is most hkely having cardiogenic shock as 


evident by 

1) Hypatens.un (70/50mmHg) 

2) Low cardiac output 

3 nary Capillary wedge pressure 

gies of cardiogenic shock leading 


ferentiate it from hyp 
The pr 


jugular venous distention 

3) Other signs of marked volume overload. 
Measurements on Swan-Ganz catheter show 

1) Increased ventricular filling pressures 

2) Significantly sed cardiac output leading to 
increased pulmonary capillary wedge pressures 
The key aspect of treating genic shock s 

1) Inotropic and chronotropic support. Inotrope of 
choice 1s dobutamine 

2) For severe cases, advanced modalities such as intra- 
aoruc balloon pumps/ventricular assist devices. 


Ca 


Reference: 

1) Bailey and Love (27° edition): Page 13, 14 

7! Sabiston Textbook of surnery (S™ edition): Page 576 
3) Schwartz Textbock of Surgery (10” edition): Page 113 


32) A 34 year old patient presented to surgical 
emergency with multiple stab wound injuries, At least 
3 liters of blood has been lost. Which of the following 
mechanisms responds urgently to hypovolemia and 
helps in maintaining vital organ perfusion? 
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BASIC PRINCIPLES 


A) Reverse stretch reflex 
B) Renin-angiotensin-aldosterone system 
C) Baroreceptor reflex 

D) CNS ischemic response 

E) Vasopressin release from pituitary 


Correct: C (Baroreceptor response) 


Baroreceptor reflex is the first most to elicit powerful 
sympathetic stimulation of the circulation (activated 
within seconds) 

Central nervous system ischemic response is the most 
powerful immediate response to hypo-perfusion 
causing sympathetic stimulation throughout the body 
(not activated significantly until the arterial pressure 
falls below 50 mm Hg) 

Renin-Angiotensin-Aldosterone response is the most 
important response to hypo-perfusion that maintains 
the blood pressure and volume in long term 


Reference: 
Guyton and Hall Textbook of Medical Physiology (12'* 
edition): Page 227, 274, 275 


33) At which of following values of base deficit, the 
shocked patient exhibit increased morbidity and 
mortality? 


A) 2mmol/t 
B) 3mmol/L 
C) 4mmol/L 
D) 5mmol/L 
E) Over 6mmol/L 


Correct: E (Over 6mmol/L) 


Ouring shock, decreased blood flow and oxygen delivery 
results in anaerobic metabolism, generating lactic acid 
as a product. The degree of lactic acidosis is measured 
by serum lactate level and/or the base deficit, both of 
which are sensitive for diagnosis of shock and 
monitoring the response to therapy. Patients with a 
base deficit over 6mmol/L (showing increased levels of 
lactic acid production due to severe underlying shock) 
have a much higher morbidity and mortality than those 
with no metabolic acidosis. Also, the length of time 
spent in shock (manifested as increased base deficit) is 
important, even if all other vital signs have returned to 


normal. These parameters are measured from arterial 
blood gas analyses, and therefore 

1) Frequency of measurements is limited due to 
invasive nature of test 

2) The test do not provide minute-to-minute data on 
systemic perfusion/response to therapy. 


Reference: 
Bailey and Love (27° edition) : Page 17 


34) At which of the following values of hematocrit, 
blood transfusion is required? 


A) Below 30% 
B) Below 27 % 
C) Below 25 % 
D) Below 23 % 
E) Below 21 % 


Correct: E (Below 21%) 


Reference: 
Bailey and Love (27° edition) : Page 281 


35) Central venous pressure measurement is used to 
monitor which of the following? 


A) Urine output 

B) Left ventricular function 

C) Intravascular volume and right ventricular function 
D) Intravascular volume 

E) Left ventricular volume 


Correct: C (Intravascular volume and right ventricular 
function) 


Central venous pressure (CVP) possibly reflects: 

1) Intravascular volume 

2) Right ventricular preload. 

In patients whose left and right ventricles are 
functioning normally, CVP ran indirectly predict the left 
atrial pressure, whan may reflect the preload of the left 
ventricle However, wi patients with disease processes 
such pulmonary hypertension and lung diseases, a 
Swan-Gan2 (pulmonary artery) catheter provides better 
information with regard to the left side of the heart 
than does a central venous catheter. 
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Reference: 


Anesthesia secrets by James Duke (4" edition): Page 195 


36) Heparin induced thrombocytopenia (HIT) 
classically occurs after how many days of instituting 
heparin therapy? 


A) After 1 day 

B) After 2 days 
C) After 3 days 
D) After 4 days 
E) After 5 days 


Correct: E (After 5 days) 


The patient has heparin-induced thrombocytopenia 
(HIT) is a complication of heparin therapy that can occur 
at both prophylactic and therapeutic doses. HIT occurs 
due to interaction of antibodies generated against the 
complexes of heparin and platelet factor 4. Ina 
previously unexposed patient, HIT typically manifests 
after 5 days as: 

1) A decrease in platelet counts by 50% of the highest 
preceding value 

OR 

2) Adecrease in platelet counts to a level less than 
100,000/mm3. 

Complications of HIT are related to both venous and/or 
arterial thromboembolic phenomena because of 
release of thrombogenic substance from damaged 
platelets. 

Treatment of HIT is as follows 

1) Cessation of heparin therapy (including low- 
molecular-weight heparins) 

2) Institution of a non-heparin anticoagulant such as a 
direct thrombin inhibitor (examples include lepirudin 
and argatroban) 

3) Conversion to oral warfarin when appropriate 
(should not be started until the platelet count is above 
100,000/mm3). 

4) Platelet transfusion is not inaicated, as HIT results in 
thrombotic rather than hemorrhagic complications, 
hence transfusion of platelets may worsen the 
condition. 


Reference: 
1) Rapid Review Pathology by Edward Goljan (5 
edition): Page 632 


BASIC PRINCIPLES 
2) Washington Manual of Surgery (7" edition): Page 126 


37) Which of the following correctly describes effects 
of dopamine? 


A) At low doses it decreases the heart rate 

B) At high doses it increases coronary blood flow 

C) At high doses it increase the splanchnic blood flow 
D) At low doses, it lowers peripheral vascular 
resistance 

E) It inhibit the release of catecholamine 


Correct: B (At high doses it coronary blood flow) 


At all doses, dopamine raises the diastolic blood 
pressure by increasing cardiac contractility combined 
with increase in the peripheral arteriolar 
vasoconstriction. Coronary blood flow is a direct 
measure of diastolic pressure, the higher the diastolic 
pressure, the more will be the blood flow into the 
coronary circulation. Hence with increasing doses of 
dopamine, the diastolic blood pressure and the 
coronary blood flow rises 

Heart rate starts to increase at moderate doses of 
dopamine 

At high doses, splanchnic blood flow is decreased 
Dopamine does not inhibits the release of 
catecholamine. 


Effects of dopamine at various doses 


Low doses Mainly dopaminergic receptors are 
(1-5 mg/kg/min) stimulated 
Vasodilation of the renal and 
mesenteric vasculature 
> Mild vasoconstriction of the 
peripheral bed 
> The overall effect on vascular 
resistance is slight 
Moderate doses B-l receptors are stimulated 
(2-10me/kg/min) 1) Increased cardiac output 
2) Increased blood pressure 
High doses Alpha receptors are stimulated, 
(> 10mg/kg/min) 1) Increased blood pressure 
2) Decreased renal blood flow 


At all doses _ Diastolic blood pressure rises 
Coronary blood flow 1s also increased 
increased diastolic blood pressure 


raises the head of pressure at the 
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coronary ostia which is major 
determinant of coronary blood flow 


Reference: 
Article on “Acute Care Surgery > Critical Care & 
Management of Shock” 


38) Which of following is most reliable parameter 
depicting recovery from shock? 


A) Fluctuating Blood pressure 

B) Rising pulse 

C) Adequate urine output 

D) Elevated Jugular venous pressure 
E) Delayed capillary refill 


Correct: C (Adequate urine output) 


The best measures of organ perfusion and the best 
monitor of the adequacy of shock therapy remains the 
urine output. 

There are three clinical parameters and three 
investigational parameters that predict recovery from 
shock. The traditional clinical parameters are: 

1) Urine output 

2) Blood pressure 

3) Pulse 

The more accurate investigational parameters of glabal 
hypoperfusion (done via arterial blood gas analysis) 

1) Base deficit 

2) Lactate levels 

3) Mixed venous oxygen saturation 

The resuscitation should be directed at normalization of 
parameters of global hypoperfusion rather than 
traditional clinical parameters (decreased mortality), 


Reference: 
Bailey and Love (27" edition): Page 18 


39) Which of following is most reliable parameter to 
determine recovery from shock? 


A) Return of blood pressure to normal value 
B) Return of pulse to normal value 

C) Adequate urine output 

D) Correction of base deficit 


E) None of the above 
Correct: D (Correction of base deficit) 


Refer to previous question for explanation 


Reference: 
Bailey and Love (27° edition); Page 18 


40) Transfusion of FFP is indicated for which of the 
following reasons? 


A) Volume replacement 

B) In protein caloric malnutrition 

C) As a nutritional supplement 

D) Specific coagulation factor deficiency with an 
abnormal PT and/or an abnormal aPTT 

E) In hereditary spherocytosis 


Correct: D (Specific coagulation factor deficiency with 
an abnormal PT and/or an abnormal apt) 


Fresh frozen plasma contains multiple coagulation 
factors including factor Ii, V, VII, IX, X, XI and fibrinogen. 
Therefore, it can be used to correct coagulopathies 
when multiple factor deficiencies exist e.g. 

1) Liver disease (cirrhosis) 

2) Disseminated intravascular coagulation 

3) Dilutional coagulopathy 

Effects of FFP’s are immediate and typically last about 6 
hours. 

Various blood components and appropriate description 
is given in table below: 


Reference: 
Rapid Review Pathology Edward Goljan (5th edition): 


Page 652 


41) Which of following should be administered in case 
if bleeding does not stop intra-operatively in cirrhotic 
patient? 


A) Platelets 
B) Ringer lactate 

C) Fresh Frozen Plasma 
D) Cryoprecipitate 

E) Vitamin K 
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Correct: C (Fresh frozen plasma) 


42) Which of the following should be administrated to 
control peri-operative bleeding in patient of chronic 
renal failure? 


A) Platelets 

B) Ringer lactate 

C) Fresh Frozen Plasma 
D) Factor VII concentrates 
E) Desmopressin 


Correct: E (Desrnopressin) 


Following factors contribute to increased bleeding 
tendency in patients of chronic renal failure 

1) Platelet dysfunction (due to defects in adhesion to 
endothelial surface, defective degranulation and 
abnormal platelet aggregation) 

2) Anemia (due to bone marrow suppression by uremia, 
increased red cell death, decreased red cell survival and 
decreased erythropoietin production) 

3) Increased effects of anti-platelet and anti-coagulant 
drugs due to defective clearance 

General measures to decrease/prevent bleeding are 
1) Patient should undergo hemodialysis/peritoneal 
dialysis before operation to exclude the toxic uremic 
products from blood. 

2) Correction of anemia usually by erythropoietin 
administration 

3) With drawl of anti-platelet and anti-coagulant drugs 
Specific measure include 

1) Desmopressin infusion (first line) 

2) Cryoprecipitate infusion (in case of refractory 
response to desmopressin) 

3) Estrogen administration also reduces bleeding 
tendency in CKD patients. 


Reference: 
Article on “Management of perioperative bleeding in 
renal patients”: Journal of NEFROLOGIA 


43) A middle aged patient underwent surgery. 
Postoperatively she is bleeding. Laboratory analysis 
shows INR: 1.6, aPTT: 32 seconds and a platelet count 
of 270000/uL. What is the probable diagnosis? 


BASIC PRINCIPLES 


A) Heparin overdose 

B) Vitamin K deficiency 

C) von Willebrand disease 

D) Hemophilia 

E) Disseminated intravascular coagulation 


Correct: B (Vitamin K Deficiency) 


INR= Patient’s PT/Normal PT 

Normal value of INR is 1.1 or less in healthy individual, 
INR being 1.6 indicates increased value of numerator 
1.e. PT. Among above options 

1) Heparin increase aPTT 

2) Vitamin K deficiency leads to deficient factor 2,79 
and 10 causing rise in pT and INR. 

3) In vWF disease: bleeding time and apTT are 
prolonged. 

4) In hemophilia A: apTT is prolonged. 

In DIC: bleeding time, pt and aptt all are deranged. 


uw 


Reference: 
1) Pathological Basis of Disease by Edward Goljan 
2) Pothoma 


44) How are effects of warfarin reversed in emergency 
settings? 


A) Vitamin K administration 
B) Fresh frozen plasma 

C) Whole blood 

D) Cryoprecipitate 

E) Platelet concentrates 


Correct: B (Fresh frozen plasma) 


Warfarin blocks the production of factor Il, VII, IX and X. 
These are vitamin K dependent factors, In case of 
reversal of warfarin effects is required, following can be 
administrated 

1) Vitamin K (IV) reverses the functional deficiency in 6 
to 24 hours. 

2) Fresh frozen plasma: with active bleeding or in 
emergency surgery (provides preformed coagulation 
factors and has immediate effect lasting for about 6 
hours) 

3) Prothrombin complex concentrates that are derived 
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from pooled plasma and contain vitamin K dependent 
factors (Il, Vil, IX and X) can also be given instead of 
fresh frozen plasma 


Reference 

1) Anesthesia Secrets by James Duke (4" edition): Page 
68 

2) Bailey and Love (27° edition): Page 21 


45) A male baby presented with prolonged bleeding 
after umbilical cord separation. Family history reveals 
that same problem was encountered after birth of his 
two elder brothers. Which of following is deficient in 
this patient? 


A) Von Willebrand factor 

B) Factor V deficiency 

C) Factor VIII deficiency 

D) Factor X deficiency 

E) Dysfunction glycoprotein IIb/INIA receptors of 
platelets 


Correct: C (Factor Vill deficiency) 


The male baby is suffering from Hemophilia A. Disease 
severity depends upon level of factor VIII levels 


Disease severity Factor Vill levels/activity 


Mild disease 5-25% of normal 
Moderate disease 1-4% of normal 
Severe disease <1% of normal 


Clinical features include 

1) Spontaneous bleeding into joints (hemarthrosis) 
2) Spontaneous bleeding into skin and muscles 

3) Excessive bleeding may occur in male newborns after 
circumcision or umbilical cord separation. Only the 
temporary platelet plug is present to stop bleeding. 
Laboratory findings include 

1) Activated PTT 1s increased. 

2) Factor VIII activity is decreased, 

3) Detection of female carriers is best accomplished 
with DNA technology, 


Reference: 
Rapid Review Pathology by Edward Goljan (5° edition): 
Page 638 


46) A 16 year old adolescent boy with a history of 
severe Hemophilia A is undergoing an elective inguinal 
hernia repair, Which of the following is the best option 
for preventing or treating a bleeding complication in 
the setting of this disease? 


A) Fresh-frozen plasma 

B) Combination of desmopressin and fresh-frozen 
plasma 

C) DDAVP 

D) Combination of aminocaproic acid and 
desmopressin 

E) Factor IX concentrate 


Correct: D (Combination of aminocaproic acid and 
desmopressin) 


Hemophilia Ais a coagulation disorder resulting from a 
deficiency or abnormality of factor VIII. Three options 
are there for bleeding complications encountered in 
these patients. 

1) Factor Vill specific concentrates (best product) 

2) Desmopressin (DDAVP): It is a synthetic analogue of 
antidiuretic hormone that increases levels of factor Vill 
and von Willebrand factor 

3) Cryoprecipitate (contains factor VIII, vWF, fibrinogen, 
fibronectin and factor Xill)) 


Severity of disease Management 


Mild hemophilia Desmopressin alone 
Severe hemophilia Desmopressin + 
Aminocaproic acid 


Although FFP contains factor VIII, the levels are too low 
to prevent or contro! bleeding in hemophilic patients. 


Reference: 
Washington Manual of Surgery (7° edition): Page 124, 


133 


47) A 20 year old adolescent boy with a history of 
hemophilia A is undergoing an elective surgery. Which 
of the following is the best option for preventing or 
treating a bleeding complication in the setting of this 
disease? 


A) Fresh-frozen plasma 
B) Packed red cells 
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C) Whole blood 
| D) Cryoprecipitate 
E) Factor IX concentrate 


Correct: D (Cryoprecipitate) 


Hemophilia Ais a coagulation disorder resulting from a 
deficiency or abnormality of factor VIIL Three options 
are there for bleeding complications encountered in 
these patients. 

} 1) Factor VIII specific concentrates (best product) 

2) Desmopressin (DDAVP): It is a synthetic analogue of 

Í antidiuretic harmone that increases levels of factor VIII 
and von Willebrand factor. 

3) Cryoprecipitate (contains factor VIII, vWF, fibrinogen, 
fibronectin and factor XIII) 


| Reference: 
Washington Manual of Surgery (7° edition): Page 124, 
133 


48) A 15 year old child develops pain and swelling of 
} left knee along with persistent bleeding from wound 
after minor injury resulting from fall onto the ground. 
His aPTT levels are prolonged. Which of following is 
| best strategy for treating his bleeding? 


A) Cryoprecipitate 

B) FFPs 

C) Platelet transfusion 
D) Tranexamic acid 

| E) Whole blood 


Correct: A (Cryoprecipitate) 


This patient is having Hemophilia A. Three options are 

i there for bleeding complications encountered in these 

patients. 

1) Factor VIII specific concentrates (best product) 

2) Desmopressin (DDAVP): It is a synthetic analogue of 

| antidiuretic hormone that increases levels of factor VIII 
and von Willebrand factor. 

| 3) Cryoprecipitate (contains factor VIII, vWF, fibrinogen, 
fibronectin and factor XINI) 

Although FFP contains factor Vill, the levels are too low 
to prevent or control bleeding in hemophiliacs. 


BASIC PRINCIPLES 


Reference: 
Woshington Manual of Surgery (7 edition): Page 124, 
133 


49) All of the following can be administered in case of 
disseminated intravascular coagulation except? 


A) Heparin 

B) Protamine sulphate 
C) Fresh frozen plasma 
D) Cryoprecipitate 

E) Platelets 


Correct: B (Protamine sulphate) 


Protamine sulfate ts a specific antidote to heparin. It is 
anticoagulant itself and is carefully administrated in 
case of heparin overdose (1 mg for each 100 unit 
heparin). It is not indicated in DIC as 1t is anticoagulant 
itself. 

The use of heparin in chronic DIC i5 well established but 
remains controversial in acute cases 

Fresh frozen plasma are given in DIC to increase levels 
of clotting factors and natural anticoagulants (anti- 
thrombin, proteins C. 5, and Z) because FFP contains 
almost all coagulation factors 

Cryoprecipitate to replace fibrinogen (and factor VIII) if 
the fibrinogen level is declining rapidly or is < 100 
mg/dl.54 

Platelet concentrates are given in DIC to correct 
thrombocytopenia (in case of rapidly declining platelet 
count or platelets < 10,000 to 20,000/uL) 


Reference: 
Washington Manual of Surgery (7 edition): Page 125- 


50) Which of the following should be administered 
preoperatively in a patient of von-Willebrand disease 
undergoing elective surgery? 


A) Factor VIII concentrates 37 
B) Low molecular weight dextran 
C) Fresh-frozen plasma 

D) Cryoprecipitate 

E) Whole blood 
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Correct: D (Cryoprecipitate) 


von-Willebrand disease 15 an autosomal dominant 
disorder in which patient is deficient in vWF causing two 
characteristic abnormalities 

1) Lack of adherence of platelet to damaged 
endothelium (VWF normally allows platelet to adhere to 
damaged endothelium) Bleeding tme ıs increased with 
anormal platelet count 

1) VWF stabilizes the factor Vill. Lack of vWF leads toa 
very short half-life of factor Vill. This causes prolonged 
Aptt levels 

Treatment should aim at administration of nat only 
correcting factor Vill levels but also at the cause of 
these diminished factor Vill levels, Le van willebrand 
factor (If individual factor Vill concentrates are given, 
lack of vWF will lead to very short half-lite of factor VIII). 
Thus 

1) Cryopreciprtate is given as it contains both factor Vill 
and vWF. 

2) Desmopressin ıs given that release vWF (from 
Weibel-Palade bodies inside the endothelial cells) 


Reference. 


Washington Manual of Surgery (77 editian):Page 119, 
122, 137 


51) A 20-year-old woman on routine testing prior to 
elective cholecystectomy has following laboratory 
finding 

Activated partial thromboplastin time: 78 (normal = 
32) 

Prothrombin time: 13 (normal = 12) 

Platelet count: 350,000/mm3 

Bleeding time: Abnormal 

She also gives a family history of some bleeding 
disorder. What is the most likely disease patient is 
suffering from? 


A) Hemophilia A 

8) Hemophilia B 

C) von-Willebrand disease 
D) DIC 

E) Factor V Leiden mutation 


Correct. C (von-Willebrand disease) 


Von-Willebrand disease is an autosomal dominant 
disorder in which patient is deficient in WWE causing two 
characteristic abnormalities 

1) Lack of adherence of platelet to damaged 

endothelium (vWF normally allows platelet to adhere to 
damaged endothelium) Bleeding time is increased with 
a normal platelet count 

2) vWF stabilizes the factor VIII. Lack of WWF leads to a 
very short half-life of factor VIII. This causes prolonged 
aPTT levels 

here are three major groups of vWD. 

1) Type | vWF disease: inherited as an autosomal 
dominant trait, has decreased levels of vWF 

2) Type Il vWF disease: is variably inherited and has 
qualitative defects in vWF. 

3) Type Ili vWF disease is an autosomal recessive 
severe bleeding disorder with absent levels of vWF. 
Patients with vWD present with 
1) Mucosal bleeding 

2) Petechiae 
3 
4 


= 


Epistaxis 

Menorrhagia 

vWD produces a depressed ristocetin cofactor assay 
(which measures the effectiveness of vWF in 
agglutinating platelets when stimulated with the 
antibiotic ristocetin). These patients do not generally 
require treatment unless they need surgery or are 
severely injured. 


Reference: 
Rapid Review Pathology by Edword Goljan (5"" edition): 
Page 617-620, 628 


52) Which of following is the cause of increased 
bleeding tendency in patient of chronic renal failure? 


A) Liver dysfunction 

B) Factor V and VIII deficiency 

C) Increased fragility of blood vessels 
D) Platelet dysfunction 

E) None of the above 


Correct: D (Platelet dysfunction) 


In chronic renal failure, there is platelet aggregation 
defect (because of inhibition of platelet phospholipid by 
toxic uremic products). This leads to increased tendency 
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of bleeding. It can be reversed by: 
1) Dialysis 
2) By administration cf desmopressin (DDVAP) 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 


Page 628 


53) A young girl presented with complaints of 
menorrhagia, epistaxis and petechiae all over her 
body. Laboratory analysis reveals decreased platelet 
count. What is your clinical diagnosis? 


A) Idiopathic thrombocytopenic purpura 
B) Hemophilia A 

C) Hemophilia B 

D) Drug induced thrombocytopenia 

E) Von Willebrand disease 


Correct: A (Idiopathic thrombocytopenic purpura) 


Patient is having ITP. There is a tendency to 
spontaneous bleeding from mucous membranes (e.g. 
epistaxis); in women, menorrhagia and the prolonged 
bleeding of minor wounds are common Hemorrhage 
from the urinary and gastrointestinal tracts and 
hemarthrosis are rare. The diagnosis is made based 
upon the presence of cutaneous ecchymosis and a 
positive tourniquet test. The spleen is palpable in fewer 
than 10% of patients, and the presence of gross splenic 
enlargement should raise the suspicion of an alternative 
diagnosis. Coagulation studies are normal, and a 
bleeding time is not helpful in diagnosis. Platelet count 
in the peripheral blood film ıs reduced (usually <60 x 
109/L). Bone marrow aspiration reveals a plentiful 
supply of platelet-producing megakaryocytes. 


Reference: 
Bailey and Love (27" edition): Page 1182 


54) A 45 year old male was transfused 8 units of blood 
following laparotomy for blunt abdominal trauma. He 
presented after 12 weeks with complaint of yellowing 
of eyes (jaundice). Laboratory values reveal: Total 
bilirubin 5.6me/DI, SGPT: 135 JU/L, SGOT 135 1U/t/ 
Most likely cause? 


BASIC PRINCIPLES 


A) Hepatitis A virus infection 
B) Hepatitis C virus infection 
C) HIV infection 

D) Malaria 

E) Cytomegalovirus infection 


Correct: B (Hepatitis C virus infection) 


There is a risk for transmitting infection when 
transfusing blood because there is an incubation period 
before specific antibodies are developed against the 
pathogen. The risk for developing an infection per unit 
of blood (hepatitis B, hepatitis C, and HIV and syphilis) 
has markedly been by effective screening of blood 
products. The most common infectious agent 
transmitted by blood transfusion is cytomegalovirus 
(CMV), which is present in donor lymphocytes, 

The laboratory values are consistent with hepatocellular 
injury (hepatitis). With respect to incubation period of 
12 weeks and mild hepatitis, the likely causative 
pathogen is Hepatitis C virus. Incubation period for HCV 
varies from 2-26 weeks and ts most commonly 
associated with mild hepatitis. Incubation period for 
hepatitis B virus is 2-8 weeks and most commonly 
causes acute hepatitis that can progress to fulminant 
hepatic necrosis. Cytomegalovirus infection can cause 
affect a wide number of organs including liver 
(hepatitis) but the peak incidence is around 6 weeks. 


Reference: 

1) Rapid Review Pathology by Edward Goljan (5 
edition): Page 927 

2) Bailey ond Love (27° edition): Page 20, 22 


55) Which of following is indication for peri-operative 
red blood cell transfusion? 


A) Hb 10g/dL 
B) Hb 9g/dL 

C) Hb 11 g/dL 
D) Hb 12 g/dL 
E) Hb <6g/dL 


Correct: E (Hb <6g/dL) 
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Peéri-operative red blood cell transfusion criteria 


Hemoglobin levels Indications 


(e/dl) 

<6 Probably will benefit from 
transfusion 

6-8 Transfusion unlikely to benefit in the 
absence of bleeding or impending 
surgery 

>$ No indication for transfusion in the 
absence of other risk factors 

Reference: 


Bailey ond Love (27 edition) page 21 


56) A 55 year old man develops significant bleeding 
following emergency surgery. He needs 
immediate/emergency blood transfusion. The most 
appropriate blood group to be transfused in this 
situation is? 


A) AB +ve 
B) O+ve 
C) A+ve 
D) 0 -ve 
E) B +ve 


Correct: B (O+ve) 


Full cross-matching of blood may take up to 45 minutes 
in most laboratories 

1) In more urgent situations, ‘type specific’ blood is 
provided which is only ABO/rhesus matched and can be 
issued within 10-15 minutes, 

2) Where blood must be given emergently, group O 
(universal donor) blood is given (O- to females, O+ to 
males) 

Problems are associated with the administration of four 
or more units of O-negative blood because there is a 
significant increase in the risk of hemolysis. 


Reference: 
1) Bailey and Love (27” edition): Page 22 
2) Schwartz Principles of Surgery (10° edition): Page 96 


57) A 39 year old man is suspected of having hemolytic 
transfusion reaction. Which of following is appropriate 
in the management of this patient? 
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A) Removal of nonessential foreign body irritants (e.g. 
Foley catheter) 

B) Fluid resuscitation 

C) 0.1 M HCI infusion 

D) Steroids 

E) Fluid and mannitol 


Correct: € (Fluid and mannitol) 


Hemolytic transfusion reactions (HTR) lead to 
hypotension and oliguria. The red blood cells are lysed 
leading to generation of free hemoglobin. This 

increased hemoglobin in plasma will be cleared off via 
the kidneys causing hemoglobinuria and renal failure, 
The management ıs as follows 

1) Placement of Foley catheter is essential because it 
will demonstrate oliguna, allowing quantification of 
urine and guiding the resuscitation, It will also 
demonstrate hemoglobinuria (appearing as red urine) 
which is one of the gross diagnostic features of HTR. 

2) Ifa transfusion reaction is suspected, the first and 
most immediate step is to stop blood transfusion and 
send sample to bload bank for rechecking blood group 
because clerical error is the mast common cause of HTR. 
Additional investigations are also ordered which include 
full blood count, coagulation studies, and serum bilirubin 
3) Aggressive fluid resuscitation should be initiated to 
counter hypotension and increase urine output to clear 
away hemoglobin from kidneys 

4) Osmotic diuretics (e.g. mannitol) can be added with 
aggressive fluid resuscitation, 

5) Urine output should be maintained at >100ml/hour. 
6) Urine alkalization (Ph>7) using sodium bicarbonate can 
help to prevent hemoglobin clumping in renal tubules 
and causing damage. 

7) Steroids have no role in management of HTR 


Reference: 
Washington manual of surgery (7° edition): Page 133, 


134 


58) A patient underwent major hemolytic transfusion 
reaction secondary to ABO incompatibility, Which of 
the following step will prove hazardous for the 
patient? 
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A) Addition of sodium bicarbonate to resuscitation 
fluid 

B) Infusion of mannitol 

C) Immediately stop transfusion 

D) Passing Foley catheter 

E) Addition of potassium ampules to resuscitation 
fluids 


Correct: E (Addition of potassium ampules to 
resuscitation fluids) 


Allof the above mentioned options are done for 
treatment of hemolytic transfusion reaction except the 
addition of potassium ampules. This 1s because the 
lysed red cells release potassium into circulation and 
hence addition of further potassium ampules may result 
in moderate to severe hyperkalemia resulting in severe 
cardiovascular depression. 


Reference: 
Washington Manual of surgery (7" edition): Page 112, 
113 


59) Which of the following is correct regarding the 
pathophysiology of major transfusion reaction? 


A) Recipient serum reacts with donor cells 

B) Recipient cells react against donor serum 

C) Recipient cells react against donor cells 

D) Recipient serum reacts against donor serum 
E) None of the above 


Correct: A (Recipient serum reacts with donor cells) 


A major hemolytic transfusion reaction occurs due to 
ABO incompatibility most commonly resulting from 
clerical error. The recipient serum reacts with donor 
cells. There is recipient's complement mediated intra- 
vascular hemolysis of donor blood cells. 


Reference: 
Rapid Review Pathology by Edward Goljan (5 edition): 
Page 652 


60) A patient develops fever with chills 30 minutes 
after blood transfusion. What is the most likely 
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underlying etiology? 


A) Cold blood 

B) Malaria transmission 

C) Body's reaction to white blood cells in donated 
blood 

D) Fluid overload 

E) Dilution coagulopathy 


Correct: C (Body's reaction to white blood cells in 
donated blood) 


Patient has developed “Febrile non-hemolytic reaction” 
that involves the development of a high fever during or 
within 24 hours of a transfusion. This reaction is 
mediated by the body's response to white blood cells 
(leukocytes) in donated blood. Symptoms include 

1) Fever 

2) General malaise 

3) Chills 

4) Nausea 

5) Headaches 

As fever is usually the first manifestation of a more 
serious transfusion reaction, the transfusion should be 
stopped immediately and the cause be found. Those 
patients who has a previous history of a febrile reaction 
should receive leuko-depleted blood products in future 
to prevent febnie transfusion reactions 

The timings of hemolytic transfusion reactions are 

1) For acute HTR: before the end of transfusion or 
within 15 minutes of starting the transfusion 

2) For delayed HTR: After 24 hours of transfusion but 
less than 4 weeks of duration 


Reference: 
1) Washington manual of surgery (7” edition): Page 112 
2) Bailey and Love (27" edition): Page 22 


61) During general anesthesia, transfusion reaction can 
be recognized as? 


A) Tachycardia 

B) Excessive bleeding from wound site and 
hypotension 

C) Fever 

D) Seizures 

E) Dyspnea 
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Correct: B (Excessive bleeding from wound site and 
hypotension) 


Acute immune hemolytic reactions are the most serious 
transfusion reactions. They result when patient's 
antibodies react to transfused red cell antigens causing 
intravascular hemolysis. The usual cause is ABO or Rh 
Incompatibility resulting from clerical error, Symptoms 
include 

1) Nausea 

2) Chills 

3) Anniety 

4) Flushing 

5) Chest or back pain 

6) Anesthetized or comatose patients may show signs of 
excessive bleeding from incision site or oozing from 
mucous membranes along with hypotension. 
Intravascular hemolysis generates free hemoglobin. 
Hemoglobinuna can lead to shock or renal failure 


Reference: 


Washington manual of surgery 6” edition page 133 


62) Transfusion of cold blood will result in which of the 
following complication? 


A) Hypocalcemia 

B) Acute hemolytic transfusion 

C) Febrile transfusion reaction 

D) Cardiac dysrhythmias due to hypothermia 
E) Allergic transfusion reaction 


Correct: D (Cardiac dysrhythmias due to hypothermia) 


When massive volume resuscitation with chilled blood 
products is done, hypothermia occurs. Hypothermia can 
further lead to cardiac dysrhythmias and coagulopathy. 
This complication can be prevented by using blood 
warmers. 


Reference: 


Washington manual of surgery (7° edition): Page 135 


63) If the patient needs multiple blood transfusions in 
surgery, then ideally cross match should be done 
after? 


A) After each bag 
B) After 2 bags 
C) After 3 bags 
D) After 4 bags 
E) After 5 bags 


Correct: A (After each bag) 


Most blood banks currently perform a screen for new 
antibodies and a full crossmatch before each 

transfusion. In urgent situations, type specific blood is 
provided that is ABO/Rh matched and can be issued in 
10-15 minutes. However in emergency situations, blood 
group O (universal donor) 1s given. 


Reference: 

1) Bailey and Love (27° edition): Page 14 

2) Mollison’s Blood transfusion in Clinical Medicine (12" 
edition)” Page 12 


64) Which of following is earliest manifestation of 
systemic inflammatory response syndrome? 


A) Documented infection 
B) Pulse>90/min 

C) Pyrexia 

D) Increased WBC count 
E) Tachypnea 


Correct: B (Pulse >90) 


TNF-alpha and IL-1 are released first following SIRS 
which lead to 

1) Increase in pulse rate (earliest sign) 

2) Increase in respiratory rate 

3) Fever 


Reference: 

1) Bailey and Love (27” edition): Page 14 

2) Article on “ Systemic Inflammatory response 
syndrome”: NCBI 

3) Article on “ Systemic Inflammatory response 
syndrome”: Journal of Royal College of Surgeons of 
Edinburgh 


65) Which of following statements are correct 
regarding fibrinogen/fibrinolytic therapy? 
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A) Careful monitoring of PT and aPTT Is necessary to 
avoid bleeding complications 

B) A fibrinogen level of less than 100mg/dl is 
associated with increased risk of bleeding 

C) Fibrinolytic therapy should be given in patient of 
hemorrhagic stroke but should be avoided in patient 
of ischemic stroke 

D) Recent (less than 10 days) major surgery is a 
contraindication to systemic but no regional 
fibrinolytic therapy 

E) A patient with cerebrovascular accident (occurring 
less than two months ago) can be treated with 
fibrinolytic therapy if CT scan brain is normal 


Correct: B (A fibrinogen level of less than 100mg/dl is 
associated with increased risk of bleeding) 


Contraindications to thrombolytic therapy 


Absolute 1) Established cerebrovascular 
contraindications events (including transient 
ischemic attack) within last 2 
months 
2) Active bleeding diathesis 
3) Recent (<10 days) 
gastrointestinal bleeding 
4) Neurosurgery (intracranial or 
spinal) within last 3 months 
5) Intracranial trauma within last 3 
months 
6) Intracranial malignancy or 
metastasis 
1) Cardiopulmonary resuscitation 
within last 10 days 
2) Major nonvascular surgery or 
trauma within last 10 days 
3) Uncontrolled hypertension 
(>180 mmHg systolic or >110 
mmHg diastolic) 
4) Puncture of non-compressible 
vessel 
5) Intracranial tumor 
6) Recent eye surgery 
Minor 1) Hepatic failure, particularly with 
contraindicatlons coagulopathy 
2) Bacterial endocarditis 
3) Pregnancy 
4) Diabetic hemorrhagic 
retinopathy 


Relative 
contraindications 
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Reference: 
Schwartz Principals of Surgery (10" edition); Page 887 


66) Which of following are vitamin K dependent 
factors? 


A) UI, VII, 1X, X 
B) u, VI, Vill, XI 
c) m, VU, 1%, XI 
D) Ii, VII, 1%, Xill 
E) 1, v, Vil, vil 


Correct: A (II, Vil, IX, X) 


Vitamin K causes y-carboxylation of following factors: 
Factor Il, VII, 1%, X, protein C and $. 


Reference: 
Rapid Review Pothology By Edward Goljan (5° edition): 
Page 322 


67) Which of following clotting factors are deficient in 
banked blood? 


A) Factor Il 

B) Factor VII 

C) Factor V and VII 
D) Factor V and VIII 
E) Factor IX 


Correct: D (Factor V and Vill) 


Reference: 
Oxford Handbook of Clinical Hematology poge 68 


68) Which of following statements regarding whole 
blood transfusion is correct? 


A) Whole blood is most commonly used red cell 
preparation for transfusion in United states 

B) Whole blood effective in the replacement of acute 
blood loss 

C) Most blood banks of united states have large 
supplies of whole blood available 

D) Whole blood should ideally be given in elective 
cases 

E) The use of whole blood produces higher rates of 
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disease transmission then the use of individual 
component therapies 


Correct: B (Whole blood effective in the replacement of 
acute blood loss) 


Whole blood is effective as a replacement fluid for 
acute blood loss because 

1) It provides blood volume 

2) It also increases oxygen-carrying capacity (red blood 
cells). 

It is now rarely used in the United States nowadays. 
Current trends are to separate the donated blood into 
its various components. In this manner: 

1) The red blood cell mass can be used to provide 
oxygen-carrying capacity 

2) The plasma can be used for factor replacement 

3) The platelets and white cells can be used for patients 
deficient in these components. 

The use of whole blood to replace acute blood loss is 
associated with lower disease transmission rates 
compared to the use of packed red blood cells, platelets 
and fresh frozen plasma each from a different donor. 


Reference: 

1) Mollison's Blood Transfusion in Clinical Medicine 
(12th edition): Page 24 

2) ProPath Discussions 


69) In patients receiving massive blood transfusion for 
acute blood loss, which of the following is/are correct? 


A) Packed red cells and crystalloid solution should be 
infused to restore oxygen-carrying capacity and 
intravascular volume respectively 

B) Two units of FFPs should be given with every 5 units 
of PCV in most cases 

C) A six pack of platelet should be administered with 
every 10 units of PCV cells in most cases 

D) 1-2 ampules of sodium bicarbonate should be 
administered with every 5 units of packed red blood 
cells to avoid acidosis 

E) 1 ampule of calcium chloride should be 
administered with every 5 units of packed red blood 
cells to avoid hypocalcemia 


Correct: A (Packed red cells and crystalloid solution 
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should be infused restore oxygen-carrying capacity and 
intravascular volume) 


Packed red blood cells restore oxygen-carrying, Capacity 
while crystalloids contribute to the intravascular 
volume. Initially crystalloids should be infused in a 
Patient with acute blood loss. If 2 to 3 liters of 
crystalloid solution is inadequate to restore 
intravascular volume status, packed red blood cells 
should be infused as soon as possible. 

Infusion of red cells, fresh frozen plasma and platelets 
should be in ratio of 1:1:1. 

Patients who have low platelet counts (<50,000/mm3) 
along with clinical evidence of oozing benefit from 
platelet infusion. 

Since most patients who receive blood transfusion 
ultimately develop alkalosis from the citrate contained 
in stored red blood cells, additional sodium bicarbonate 
is not necessary. 

Calcium chloride is infused only when the patient has 
symptomatic hypocalcemia 


Reference: 
Washington Manual of Surgery (7* edition): Page 122- 
133 


70) Which of the following solution is most commonly 
used for storage of blood? 


A) Acidified Citrate Dextrose (ACD) 

B) Citrate Phosphate Dextrose (CPD) 

C) Albumin 

D) Dextran 

E) Saline-adenine-glucose-mannitol (SAG-M) 


Correct: E [Saline-adenine-glucose-mannitol (SAG-M)] 


For storage of packed red cells, two preservatives are 
used (shown below) 


Blood preservative Description 


SAG-M (Saline-adenine- 1) Most commonly used 
glucose-mannitol) preservative now 
2) Increases shelf-life to 5 
weeks when stored at 2-6 
degree Celsius. 
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CPD (Citrate-Phosphate- 1) Most commonly used 
Dextrose) preservative in older days 
(not preferred now) 
2) Increases shelf-life to 2-3 
weeks 


Reference: 
Bailey and Love (27" edition): Page 21 


71) Hepatic glycogenolysis (Increased breakdown of 
glycogen in liver) is mediated by which of the following 
hormones? 


A) Cortisol 

B) Growth hormone 

C) Antidiuretic hormone 

D) Glucagon and epinephrine 
E) Epinephrine 


Correct: D (Glucagon and epinephrine) 


Glycogen synthase involved in gluconeogenesis is 
inhibited by glucagon and epinephrine. 

Glycogen phosphorylase, the rate limiting enzyme in 
glycogenolysis is activated by glucagon and epinephrine 
(inhibited by insulin). 


Reference: 
Sabiston Textbook of Surgery (20* edition): Page 119 


45 


Bunsen 


BASIC PRINCIPLES 


72) Which of following is true regarding vascular 
response to Injury? 


A) Vasoconstriction is an early response to injury 

B) Vasodilation is detrimental response to injury with 
normal body processes working to avoid this process 
C) Vascular permeability is maintained to prevent 
further cellular damage 

D) Histamine, prostaglandin E2 (PGE2) and Prostacyclin 
are important mediator of local vasoconstriction 

E) Histamine has main role in the allergic reactions and 
there is no role in the other inflammatory response 


Correct; A (Vasoconstriction is an early response to 
injury) 


Sequence of small-vessel hemostasis includes 

1) Vascular phase 

2) Platelet phase 

3) Coagulation phase 

4) Fibrinolytic phase 

Vascular phase is the earlies response and includes 
transient arteriolar vasoconstriction through following 
mechanisms 

1) Reflex neurogenic mechanisms (mediated by local 
nerves) 

2) Local secretion of endothelin (a potent endothelium 
derived vasoconstnictor). 

The purpose of vascular phase is to limit the blood flow 
so that the newly formed plug does not wash away. 


Reference: 


Robbins and Cotran Pathological Basis of Diseases (9° 
edition): Page 79 


73) Which of following is early step in small vessel 
hemostasis? 


A) Fibrin deposition 
B) Vasoconstriction 
C) Activation of platelet factors 


Wounds, healing and tissue repair 


D) Activation of clotting factors 
E) Platelet plug formation 


Correct: B (Vasoconstriction) 


| 


Step 1, Vascular spasm 

+ Contracton of the smooth 
muscle produces the | 
veseconsticton 


Step. Formation of the 
platelet plug 
esan of the endethelum 
exposes the collagen fibers, 
platelet acħeson is tngered 


> Platelets release mediators 
which further favonze 
platelet aggregation, 
the pistelet plug 6 formed 


Step 3. The coagulation | 
e Fibrin aments polymarize, | 
ted and whte blood cells 
get rapped and the blood 
dota formed 


Fibrin 


Reference: 
Robbins and Cotran Pathological Basis of Diseases (9"" 
edition): Page 79 


74) Which of fo\lowirig describes effects of nitrous 
oxide during process of inflammation in human body? 
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A) Enhances vascular permeability 

B) Increases chemotaxis 

C) Increases leukocyte adhesion 

D) Vascular smooth muscle relaxation 
E) Increases chemotaxis 


Correct: D (Vascular smooth muscle relaxation) 


Nitric oxide is released by endothelium and 
macrophages. It has two functions; 

1) Vascular smooth muscle relaxation 

2) Killing of microbes 


Reference: 


Robbins and Cotran Pathological Basis of Diseases (9" 
edition): Page 45 


75) Scar formation is a part of wound healing process 
following injury. Which of the following tissue heals 
without scar formation? 


A) Liver 
B) Skin 

C) Bone 
D) Muscle 
E) Heart 


Correct: C (Bone) 


Bone undergoes continuous remodeling in which old 
bone is degraded and replaced by newly formed bone. 
This makes bone a unique system in which regeneration 
is predominant mechanism of cellular growth rather 
than repair by fibrosis, 


Reference: 
Plastic Surgery by Peter. C Neligan (3% edition): Page 
425 


76) Collagen In inflammation is produced by which 
cells? 


A) Monocytes 

B) Macrophages 

C) Fibroblasts 

D) Endothelial cells 
E) Neutrophils 


BASIC PRINCIPLES 
Correct: C (Fibroblasts) 


Collagen is synthesized by fibroblasts activated by 
growth factors released from activated macrophages 


Reference: 
Rapid review pathology by Edward Golan (5" edition): 
Page 54 


77) In properly approximated surgical wounds, re- 
epithelialization is completed in how much time? 


A) 24 hours 
B) 48 hours 
C)72 hours 
D) 96 hours 
E) None of the above 


Correct: B (48 hours) 


Re-epithelialization is complete in less than 48 hours in 
the case of approximated incised wounds. However it 
may take substantially longer in the case of larger 
wounds, where there is a significant epidermal/dermal 
defect 


Reference: 
Schwartz Principles of Surgery (10” edition): Page 166 


78) Following injury, after how many days fibroblast 
are maximum in number? 


A) 2 days 
B) 5 days 
C) 10 days 
D) 14 days 
E) 21 days 


Correct: B (5 days) 


Fibroblast start to appear around day 3 and become 
maximum over 5 days. 

Timings of different types of cells appearing in the 
process of wound healing and repair are given below: 
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Type of cell 

Neutrophils 

Macrophages 
‘Fibroblast 
Lymphocyte 


Reference: 


A) 1 day 
B) 4 days 
C) 7 days 
D) 14 days 
E) 21 days 


Correct: B (4 days) 


Events 
Inflammatory phase 


Proliferative days 


Maturation/Remodeling 
phase 

Immediate maximum 
tensile strength 

Over all maximum tensile 
strength 

Maximum collagen content 


Reference: 


primary wound healing? 


D) Contaminated wound 


~ 13-17 day 


Peakday/s 
Day? 
Day 3 
Day5 
Day7 


1) Plastic Surgery by Peter C Neligan: Page 269, 271 
2) Sabiston Textbook of Surgery (20” edition). Page 151 


79) Inflammatory phase in clean wounds ends 
maximally after how many days? 


Inflammatory phase in wounds can be up to 4 days. 
However the usual normal range is 2-3 days. 


Time 

2-3 days (range of 1-4 days) 
3-21 days (3 days to 3 es 
weeks) 

3 weeks to 3 months (up to 
1-2 years) 


12 weeks 


17-21 day (range of 2-4 
weeks) 


1) Schwartz Principles of Surgery (10° edition): Page 244 
2) Washington manual of surgery (7° edition): Page 195 


80) Which of the following is most important for 
A) Prolonged proliferative phase 


B) Prolonged inflammatory phase 
C) Close approximation of wound edges 


E) Large gaping wound 


Correct: € (Close approximation of wound edges) 


Classification of wound Gosure and Healing 


1) Occurs when wound edges are opposed 
2) Normal healing process 

3) There is minimal scar formation 

Secondary 1) Wounds left open to heal by granulation, 


Primary 
intention 


Intention contraction and epithelialization 
2) Prolonged inflammatory and proliferative 
phases 
3) Poor scar formation 

Tertiary 1) Wound Initially left open 

intention 2) When conditions become feasible, either 
the wound is sutured/closed or skin grafting 
done 

Reference: 


Bailey and Love (27° edition): Page 25 


81) In the healing of a clean wound the maximum 
immediate strength of the wound is reached in how 
many days? 


A) 2-3 days 
B)4-7days 

C) 10- 12 days 

D) 13 - 18 days 

E) None of the above 


Correct: D (13-18 days) 


Proliferative phase starts from day 3 and lasts 21 days. 
Inthe latter part of proliferative phase (>12 days), there 
is an immediate increase in the tensile strength of the 
wound due to increased collagen, which is at first 
deposited in a random fashion and consists of type III 
collagen. 

Collagen maturation continues and most of the changes 
occur over the first three months but a scar will 
continue to mature for one to two years. It further 
increases tens ' straigt n the wound which becomes 
maximal at the 12th eek post injury and represents 
approximately 80% of the uninjured skin strength 
(range of maximum tensile strength is 60-80%) 


Reference: 
1) Bailey and Love (27” edition): Page 25,31 
2) Sabiston Text book of Surgery (16" edition): Page 139 
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3) Robbins and Cotran Pathological Basis of Diseases (8° 
edition): Page 105, 106 


82) Which of following is true regarding wound 
contraction? 


A) Infection decreases wound contraction 

B) Sutures provide strength for 5-7 days 

C) If epithelium is attached to edges, it enhances 
wound contraction 

D) It is caused by specialized fibroblast cells that 
contain actin filaments 

E) It causes decrease in wound size by 50% 


Correct: D (It is caused by specialized fibroblast cells 
that contain actin filaments) 


Wound Contraction 


All wounds undergo some degree of contraction but in 
those wounds that do not have surgically approximated 
edges or that are contaminated with dead tissue (left 
open to heal by secondary intention), the area of the 
wound will be decreased by wound contraction. The 
major cell responsible for contraction is myofibroblast. 
It differs from the normal fibroblast in that it possesses 
following important cytoskeletal structures. 

1) Contains a-smooth muscle actin (as thick bundles 
called stress fibers giving myofibroblasts contractile 
capability). The a-smooth muscle actin appears at day 6, 
and then is increasingly expressed for the next 15 days 
of wound healing 

2) Vimentin 

Wound contraction starts in proliferative phase (day 4 
or 5) and along with increased collagen deposition 
considerably reduces the surface area of a wound over 
the first 3 weeks of healing. 


Reference 


Schwarts Principles of Surgery (10" edition): Page 246 


83) Primary closure of incised wound must be done 
with in how much time? 


A) 6 hours 

B) 10 hours 
C) 12 hours 
D) 16 hours 
E) 24 hours 


Correct: A I5 hours) 


Clean wounds that contain viable tissue and no 
contamination should be closed within 6 hours, 
Following wounds should be left open to heal either by 
secondary intention or planned for later tertiary 

dosure 

1) Dirty contaminated wounds (e.g. animal bites, 
wounds contaminated with feces) 

2) Traumatically induced wounds e.g. puncture wounds, 
gunshot wounds or crush injury 

3) Wounds older than 6 hours 


Plastic Surgery Emergencies by Jamal. M Bullocks: Page 
17-20 


84) The tensile strength of wound reaches that of 
normal tissue by? 


A) 6 weeks 

B) 6 months 

C)8 months 

D) 2 years 

E) Never reaches that of normal tissue 


Correct: E (Never reaches that of normal tissue) 
Scar remodeling continues for continues for 1-2 years 


after inital injury. There is gradual formation of a 
mature, avascular, and acellular scar. However the 


mechanical strength of this scar never equals that of the 


uninjured tissue. 


Reference: 
Schwartz Principles of surgery (10" edition): Page 245 
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85) At which of following time interval is the collagen 
content in a wounded tissue at maximum? 


A) Between 3 to 5” day 
B) Between 6" to 10" day 
C) Between 10° to 17" day 
D) Between 17" to 21" day 
E) None of the above 


Correct: D (Between 17" to 21" day) 


Reference: 


Sabiston text book of surgery (16° edition): Page 139 


86) Which of following enzymes is required for bone 
mineralization? 


A) Alkaline phosphatase 
B) Collagenase 

C) Elastase 

D) Hydroxylase 

E) Peptidase 


Correct: A (Alkaline phosphatase) 


When osteoblast become active in order to deposit new 
bone, they secrete a large amount of alkaline 
phosphatase. 


Reference: 
Guyton and Hall Textbook of Physiology (12" edition): 
Page 968 


87) Which of following factors result in delayed wound 
healing? 


A) Rich blood supply in wounded area 

B} Cean wound 

C) Wound with close approximation of edges 
D) Patient on low dose steroids 

E) Wound over dorsum of hand 


Correct: D (Patient on low dose steroid) 


Following factors affect wound healing. 


ctors delaying wound Healing/iner 
wound infection 


Factors 
Infection 


Nutrition 


Steroids 


Mechanical 
factors 
Poor 
perfusion 


Foreign bodies 


Type of tissue 
damaged and 
extent of 
damage 


Miscellaneous 


Reference: 


ig the risk of 


Description 

Most common cause af delayed wound 
healing 

Staphylococcus aureus is the most 
common bacteria involved 

Many nutritional factors delay wound 
healing when deficient e.g. vitamin A, 
vitamin C, zine, copper, ete 

Steroids delay/impait wound healing 
because it effects those inflammatory 
cells that are involved In healing process 
by inhibition of transforming growth 
factor-beta 

It is the second mast common cause of 
delayed wound healing 

Increase tension on wound may impair 
wound healing e.g. wound over joints. 
Blood flow to the wounded area is of 
Prime importance Disruption of blood 
flow delays wound healing e.g. 

1) Atherosclerosis 

2) Diabetes 

3) Obstructed venous drainage (varicose 
veins) 

4) Anemia 

Foreign bodies cannot be cleared off by 
macrophages. There persistent presence 
delays wound healing e.g. presence of 
steel, glass, bone etc. 

Some tissue when undergo limited 
damage heal completely by regeneration 
eg. skin, gastro-intestinal tract. These 
possess alarge potential of re-growth 
Some tissue have a limited capacity to 
regenerate ¢ g liver 

Some tissues when damaged never 
regenerate, rather they repair 
themselves by fibrosis e.g. skeletal 
muscles, central nervous system, f 
Immunosuppression ( cancer, steroids, Í 
chemo-radiotherapy, AIDS) 

Poor surgical technique (leaving large | 
dead space/hematoma, use of silk 
sutures on skin) 


1) Robbins and Cotran Pathological Basis of Diseases (8"" 
edition): Page 69, 70 

2) Rapid Review Pathology by Edward Galjan (5" 

edition): Page 100-105 


3) Boiley and Love (27° edition); Page 46 
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88) Which of the following does not lead to 
disturbance in wound healing? 


A) Hypoproteinemia 

B) Infection 

C) Steroid therapy 

D) Vitamin C deficiency 
E) Blood transfusion 


Correct: E (Blood transfusion) 


Anemia, rather than increased hemoglobin secondary 
to blood transfusion ts one of the factors causing 
delayed wound healing. 


89) Which of the following is administrated to patient 
on chronic steroid therapy for proper wound healing? 


A) Vitamin A 

B) Vitamin B complex 
C) Vitamin C 

D) Zinc 

E) Iron supplements 


Correct: A (Vitamin A) 


Anti-inflammatory glucocorticoids markedly affect most 
aspects of wound healing early after injury including 

1) Delay in the appearance of inflammatory cells and 
fibroblasts 

2) Delay in the deposition of ground substance and 
collagen 

3) Delay in regeneration of capillaries 

4) Delay in wound contraction and epithelial migration. 
These adverse effects of chronic steroid therapy are 
readily reversed by administration of retinods (retiny! 
ester, retinol, and/or retinoic acid). However retinoids 
have no effect on wound contraction. 


Reference: 

1) Plastic Surgery by Peter.C Neligan (3% edition): Page 
282 

1) Article on “Effects of Steroids and Retinoids on 
Wound Healing” by Corinna Wicke, MO; Betty Halliday 
2) Grabb and Smith's Plastic Surgery (7° edition): Page 
111 
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90) Which of following Is most common cause of 
delayed wound healing over all? 


A) Foreign body 

B) Poor surgical handling 
C) Infection 

D) Steroids 

£) Malignancy 


Correct: C (Infection) 


Most common cause of delayed wound healing is 
persistent infection. Most common pathogen 
implicated 15 Staphylococcus aureus 


Reference: 
Ropid review of pathology by Edward Goljan (5" 


edition): Page 100 


91) Which of following is incorrect regarding wound 
healing? 


A) Hexose amino acids are formed 

B) Collagen deposition occurs in lag phase 

C) Mechanical factor is collagen 

D) Clean wounds heal with minimum scarring 
E) Vitamin C is needed for wound healing 


Correct: B (Collagen deposition occurs in lag phase) 


Lag phase is also known as inflammatory phase which 
begins immediately after wounding and lasts 2-3 days. 
In this phase 

1) Bleeding ıs followed by vasoconstriction and 
thrombus formation to limit blood loss. 

2) Inflammatory cells such as neutrophils and 
macrophages clear the dead tissue and microorganisms. 
Collagen is the main protein secreted by fibroblasts that 
provides strength to the wound. It's synthesized during 
2 to 4 weeks (starting from second half of proliferative 
phase and continuing to remodeling phase), greatly 
contributing to the tensile strength of the wound 
(mechanical factor). 

Following are important cofactors for cross linking of 
collagen: 

1) Oxygen 

2) Vitamin C 


IMM Q-BANK SURGERY 4" EDITION 


Beanscamer 


Se ——— 


BASIC PRINCIPLES 


3) Alpha-ketoglutarate 
4) Iron 


Clean wounds heal by primary intention and leave 
minimum scar 

Glycosaminoglycan (GAG) comprise a large portion of 
the “ground substance” that makes up granulation 


tissue. The polysacchars ino! GAGs i made up of 
repeating disaccharide units Cor 
glucuronic/duronic acid and a hexosamine (usually 


sulfated) 


osed of 


Reference: 

1) Washington manuo! of surgery (7° edition): Page 
175, 176 

2) Bailey and Love (27° edibon): Page 24 

3) Schwartz Principles of surgery (10° edition): Page 244 


92) A 17 year old young African American male 
sustained a transverse abrasion injury to neck during 
fight. Few days later a transverse scar was formed. 
After a symptom free interval, the scar grew beyond 
the original site of injury accompanied by severe 
pruritus. What is the probable diagnosis? 


A) Keloid formation 

B) Hypertrophic scar 

C) Squamous cell carcinoma 
D) Basal cell carcinoma 

E) Kaposi sarcoma 


Correct: A (Keloid formation) 
Scar ussue extending beyond the original site of injury 
after an initial symptom free interval in an African 


American race is strongly suggestive of keloid 
formation. 


Comparison of features of Keloid and hypertrophic scar 


Features Keloid Hypertrophic scar 
Rare Frequent 

Ethnic groups African Americans, No predilection 
Hispanics, Asians 

Pror injury Yes Yes 

Site of Atriangle between Anywhere 

predilection two shoulder tips 


and wphisternum 


Ear lobes 
Upper back 


Autosomal dominant No 


Symptom free 4-6 weeks post- 
interval May appear injury 
years after injury 


Symptoms Prunfus pain Some pruntus 
hyperesthessa 
Regression No Frequent 
spontaneous 
Contracture Rare Frequent 
Histology Hypocellular scar Parallel 
Thek wavy colagen onentavion of 
fibers in random collagen fibers 
Respects 
rya of scar incision/wound 
d onginal boundaries 
ison/wound site 
Reference 


1) Grabb and Smith's Plastic Surgery by Grab and Smith 
(5° edition): Poge 18-19 
2) Schwartz Prnciples of Surgery: Page 262 


93) Which of the following types of collagen is present 
in hypertrophic scar? 

A) Type! and III 

B) Type! and IV 

C) Type lil and IV 

D) Type lV and V 

E) None of the above 


Correct: A (Type | and Ill) 


Collagen fibers in hypertrophic scars are finer than in 
keloids, and there is a greater number of Type II} 
collagen compared with type | collagen. 


Reference: 
Article on “Hypertrophic Scoring Keloids”: NCBI 


94) At which of following sites, aberrant wound 
healing after injury will especially lead to keloid 
formation? 


A) Eyelids 
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B) Joint surface 1) Ear lobes 
C) Scrotum 2) Back of 
D) Palm and Soles 3) Palm of hand 
E) Sternum A) Sole of feet 


Correct: E (Sternum) 


A triangle formed by xiphisternum below and the two 
shoulder tips above has particular predilection to form 


keloid after injury. This includes 
1) Shoulders 
2) Chest (including sternum) 


Sites having predilection to form teloids 


Reference: 

1) Plastic Surgery by Peter.C Neligan (3° edition): Page 
283 

2) Schwartz Principles of Surgery (10° edition): Page 261 
3) Bailey and Love (27° edition): Page 31 


3) Upper back 
Other important sites include 


95) What of the following is true regarding hypertrophic scar? 


A) Responds to pressure dressings 
B) More common in females 

C) More common on face 

D) More common in white people 
E) Should always be excised 


Correct: A (Responds to pressure dressings) 


A hypertrophic scar is defined as excessive scar tissue that does not extend beyond the boundary of the original incision 
or wound. It results from 53 
1)A prolonged inflammatory phase of wound healing which occurs when the wound heals at an un-favorable site (i.e 
across the lines of skin tension) 

2) Nearly always after deep thickness burn injury 

The most disabling outcome of hypertrophic scar ıs formation of contracture (particularly when they occur at joints) 

3) Management of hypertrophic scar either linear or widespread starts with pressure therapy/silicone pressure garment 
Pressure helps in collagen maturation and flattening of scars 

2) If these therapies fail, intra-lesional steroid injection combined with surgical excision is second line treatment 
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3) Surgical release is considered at the end after scar maturation but can be done early if there is functional 


impairment/fear of functional loss e.g. release of cicatricial ectropion as early as possible because of risk of corneal 


ulceration. 
3) Various treatment options are summarized below 


Management of hypertrophicscars 


1) Pressure therapy (local moulds or elasticated garments) 
2) Silicon gel sheeting 

3) Intra-lesional steroid injection 

4) Excision and steroid injection 


5) Other modalities with less established efficacy: Laser therapy, Vitamin E/palm oil massage 


Algorithms for linear hypertrophic scar is as follows: 


After6 weeks 
-3 months 


Optimal 


Scartype prevention 


LINEAR Avoid sun ' further sear 
SCAR s Expasixe ' maturation: 
cone j i Stop after Continue silicone 
(alter surger 
ot aca ' preven ' 3 months as long as 
| measures: =; pie 
\ + Moisturising farly 
+ Taping hypertrophy: Continuing 
| + Silicone + Continue or hypertrophy: 
* Pressure? intensify the * Continue 
i  sameregimen previous 
$ Always ; as longas treatments 
$ re-evaluate pea + Add intralesional 
‘after é weeks | ‘Startpressure corticosteroids, 
therapy check after 
: 4 weeks, repeat 
y until 6 months 
} ‘| B warning: * Consider 
í ‘| surgery for 
urge 
i ; ji contracture 
i functional release 
: -° 4 impairment. 


Algorithm for widespread hypertrophic scar is as follows: 


Differential 
diagnosis 

permanent 
versus man- 


permanent 

hypertrophic 

sas: 

* Suigial sear 
revision or 
resurfacing 
with 
supporting 
OF preventive 
therapy 
(pressure...) 
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Scar type 


+ Avoid sun 


WIDE- Normal sear 
SPREAD [ibaa =” hypertroph 
. E ; (tae): Contmue or it 
HYPER: | Preventive | S109 alter intensity previous Surgical sar 
TROPHIC ; Measures: 3 months treatments: revision ot 
LTC TSE -silicone + - Custom made resurfacing 
AFTER PRO > compression : 2207 pressure ms with 
t «Moisturising, + n gaiments supporting 
LONGED E iee : pre, slon inlays or preventive 
HEALING therapies | Custom-made arguments E E) 
(bums, Irauma i pressure Extend injection, (silicone, 
or mfection) SECON garments GOSA, pressure...) 
' re-evaluate with silicone SH 
* alter 6 weeks inlays or Consider 
4 ; 1 surgery 
' + guiments for contracture 
i slineesay relee if 
‘ ‘corticosteroids necessary 
A {injections 
i «Consider 
‘ | Surgery for 
$ . Contradure 
‘ ed) 
' ' necessary 


Reference: 
1) Bailey and Love (27" edition): Page 31 
2) Plastic surgery by Grab and Smith (7” edition): Page 18 


96) Which of the following is most important 
characteristic of hypertrophic scar? 


A) Itis common in female 

B) It has a genetic predisposition 

C) Most common site is sternum 

D) Appears within 4 weeks of Injury 
E) It does not regresses 


Correct: D (Appears within 4 weeks of injury) 


Reference: 

1) Bailey and Love (27" edition): Page 31 

2) Plastic surgery by Grab and Smith (7 edition): Page 
18 
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97) Which of the following statement(s) is/are true 
concerning excessive scarring processes? 


A) Keloids occur randomly regardless of gender or race 
B) Histological composition is different for 
hypertrophic scars and keloid 

C) Keloids tend to develop early and hypertrophic scars 
late after the surgical injury 

D) Simple re-excision and closure of a hypertrophic 
scar can be useful in certain situations such as in the 
case of wound closed by secondary intention 

E) None of the above 


Correct: D (Simple re-excision and closure of 
hypertrophic scar can be useful in certain situations 
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such as a wound closed by secondary intention) 


Surgical therapy is not considered first line in most 
cases of hypertrophic scar. Rather a more conservative 
approach such as pressure therapy and topical 
applications are preferred with intra-lesional steroids 
and surgery reserved for resistant cases. However, 
hypertrophic scars that originally resulted from wounds 
that were allowed to heal by secondary intention or 
those that were complicated by infection better 
respond to surgical excision of the scar with primary 
closure. 

Keloids have a genetic predisposition and are more 
common in black and Astan population, 

Histologically, hypertrophic scars and keloids are similar 
in many aspects as both contain an overabundance of 
collagen. Hence composition ıs similar although growth 
patterns of scar are different. Keloids grow beyond 
Original wound margins but hypertrophic scars do not 
Keloids typically develop several months after the injury 
and do not subside, Hypertrophic scars develop within 
month (4-6 weeks) after wounding and often subside 
gradually 


Reference: 
1) Grabb and Smith's Plastic Surgery by Grob and Smith 


(5" edition): Page 18-19 
2) Schwortz Principles of Surgery: Page 262 


98) Which of the following is first line treatment for 
keloids? 


A) Surgical excision alone 

B) Radiation therapy alone 

C) Intra-lesional steroid injection 
D) Pressure garments 

E) None of the above 


Correct: C (Intralesional steroid injection) 


Management of keloids 
Indication Treatment 


First line treatment includes 

1) Intra-lestonal steroid injection. 

2) Cryotherapy may also be used as 1" line 
treatment for smaller lesions 

3) Silicon elastomer sheeting (both for 
prevention and treatment) 


Small 
Keloid 
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Large Debulking surgery 
keloid 
Recurrent Usually surgical excision combined with 
keloid adjuvant therapy is the best management 
option in recurrent keloid. This includes 
1) Surgical excision + Intra-lesional steroid 
injection (best treatment) 
2) Surgical excision + Post-excision low dose 
radiotherapy 
Reference: 


Schwartz Principles of Surgery (10° edition): Page 262, 
263 


99) Which of the following is best treatment for 
keloids? 


A) Intra-lesional steroid injection alone 

B) Excision and radiotherapy 

C) Excision and intra-lesional steroid injection 
D) Excision alone 

E) Pressure garments 


Correct: C (Excision and intralesional steroid injection) 


Currently the only two viable treatment options for 
mature keloids are to either 

1) Monitor the scars routinely 

or 

2) To excise them and administer adjuvant therapy. 
Following are important aspects to be considered: 

1) Excision and primary closure alone invariably results 
in high rate of recurrence (50-100%). 

Adjuvant therapies for keloids include steroid injection, 
radiation, cryotherapy, laser, and antitumor or 
immunosuppressive agents. 

2) In general, the first line adjuvant is intra-lesional 
corticosteroid injections. Intraoperative and 
postoperative intra-lesional steroid therapy following 
excision has been shown to reduce recurrence rates to 
below 50%. 

3) A short course of low-dose (20 Gy) radiotherapy to 
the keloid excision wound immediately after excision 
has been shown to have recurrence rates of 72% at 1 
year along with immediate and long-term risks of 
radiation therapy, including the potential for malignant 
transformation (hence not considered as first line 
treatment option), 
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4) Recurrence rates following intralesional steroid 
injection is high (50-100%). 


Reference: 

1) Plastic Surgery by Peter C.Neligen (4" edition): Page 
205-206 

2) Sabiston Textbook of Surgery (20" edition): Page 144 


100) Which of the following is best treatment option 
for linear hypertrophic scar at 8 weeks post-injury? 


A) Surgical excision 

B) Radiation therapy 

C) Intra-lesional steroid injection 
D) Pressure therapy 

E) None of the above 


Correct: D (Pressure therapy) 


Reference: 
Grabb and Smith's Plastic Surgery by Grab and Smith 
(5" edition): Page 18-19 


101) A 29 year old female comes to emergency 
department with injury to right arm. On careful 
examination, a partial tear of skin is noted involving 
epidermis and not going beyond the epidermis. Which 
is the correct terminology for this injury? 


A) Abrasion 

B) Laceration 

C) Bruise/Contusion 
D) Incised wound 

E) None of the above 


Correct: A (Abrasion) 


Abrasions are the injuries involving superficial layer of 
the skin (the epidermis) due to impact against hard, 
blunt and rough object/weapon. 

A laceration, on the other hand, is a rupture/tear/split 
in the skin/mucous membrane/muscle/any internal 
organ, involving depth more than the covering 
epithelium of the skin or that of an organ, usually 
caused by application of blunt force. 

Contusion (bruise) is characterized by infiltration of 
extravasated blood into the subcutaneous and/or sub- 
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epithelial tissues resulting from rupture of small blood 
vessels, usually due to application of blunt force. Not 
only the skin but internal organs like heart, liver, spleen, 
kidney or brain can be contused. 


Reference: 
Textbook of Forensic Medicine and Toxicology (5" 
edition) by Krishan Vij: Page 214-220 


102) A young athlete got an injury onto his left knee 
while playing football. On examination, overlying skin 
is intact with bluish discoloration visible over trauma 
site. What is the correct terminology for this type of 
injury? 


A) Abrasion 

B) Laceration 

C) Bruise/Contusion 
D) Incised wound 

E) None of the above 


Correct: C (Bruise/Contusion) 


Contusion (bruise) is characterized by infiltration of 
extravasated blood into the subcutaneous and/or sub- 
epithelial tissues resulting from rupture of small blood 
vessels, usually due to application of blunt force. Not 
only the skin but internal organs like heart, liver, spleen, 
kidney or brain can be contused. 


Reference: 
Textbook of Forensic Medicine and Toxicology (5"" 
edition) by Krishan Vij: Page 214-220 


103) A 34 year old lady was attacked by her husband 
with a knife. Which of the following injury will most 
likely be sustained? 


A) Contusion 

B) Abrasion 

C) Stab wound 

D) Friction burn 

E) Chopping wound 


Correct: C (Stab wound) 


The term ‘stab wound’ is named so because of the 
“stabbing” or thrusting” motion of a sharp-edged and 
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pointed weapon like knife, dagger, etc. The depth of the 
wound is greater than the dimensions of the surface 
wound, They may be classified as: 

1) Incised-stab wound or lacerated-stab wound 
(depending upon the type of weapon used-sharp/blunt) 
2) Penetrating wound or perforating wound (depending 
upon the depth of wound) 

Categorisation of stab wound ts given below: 


Stab (Puncture) 


popularly attracts to he concept of ceflason 

(ay Ot punctured tyet-tabe, balloon, et ) and 

Theretore, more meray be reserved to denbe 
supertou! penemason 


= = 
[T liratus wound 
easset by dint-ponted 
Odectuinsmemerts kte cepel, 
lerw-trver, cmcketstury et | 


Penetrating wound 
(teenunating morgan, or Canty) 


Perforating wound 
(through and through wound, ae having entry ai wel as ext 
wheron tie wound of entry 6 usay larger than the exit 
because the weapons used for subteng uisaly 
taper towards the bp) 


| Inased-stu> wound 


| (caouc by sharp pomnted] 
chectv/nstrumects dhe 
Arie cagget ete) 


Categonsation of stab wounds 


Reference: 
Textbook of Forensic Medicine and Toxicology by 
Krishan Vij (5" edition): Page 227-228 


104) A person enters a restaurant and starts shooting 
people from a distance of approximately 1.5 feet with 
semiautomatic rifle gun having bore caliber of 0.223 
mm, killing 35 people at the spot. Which of the 
follawing medicolegal finding will be seen on dead 
bodies in such a case? 


A) Star/Stellate shaped wound 

B) Lacerated wound with soot at edges 
C) 3-5 cm long laceration 

D) 3cm round wounds 

E) Cookie Cutter phenomenon 


Correct: D (3 cm round wounds) 


Wound of entry depends on range of firing and usually 
for a rifle firearm, four different ranges are observed 

1) Contact shot range: Here the muzzle end of the 
firearm is held in touch or in contact with skin. The 
appearances of entry wound ts crater form/stellate 

2) Close shot range: Here the muzzle end of the gun is 
held about 1" to 3" (2.5-7.5 cm) away from the target 
aimed at. The appearance of the wound is circular or 
oval 

3) Near shot range: Here muzzle end of the gun has 
been held at about 12” to 24° (30-60 cm) away from the 
target. Appearance of the wound is circular or oval. 

4) Distant shot range: Here the muzzle end of the gun is | 
held beyond 24" (60 cm) away from the target. Wound | 
apparently resembles a near shot wound. Appearance 

of the wound ıs circular. 

The presentation described above falls in either near or 
distant shot range. Hence circular/round wounds will be 
found over dead bodies. 

Cookie Cutter phenomenon is a feature of shotgun 
injury: All the pellets make a single large hole with 
shotgun injury until 1 meter (3 feet distance). After 3 
feet the edges of the wound will become crenated. 
From 2 meters upwards, the number of satellite pellet j 
holes will progressively increase around the main 
wound. f 
Summary of details is given at bottom of next page. 


Referen 

1) Textbook of Forensic Medicine ond Toxicology by 
Nogeshkumar G. Rao (2* edition): Page 280-284 

2) Textbook of Forensic Medicine and Toxicology by 
Krishna Vij (5” edition): Page 243-248 


105) A 22 year old patient suffered from road traffic 
accident following which he suffered a 10cm laceration 
of left thigh. He presented to surgical emergency 12 
hours after the initial incident. On examination, 
underlying muscle is exposed and the wound is heavily 
contaminated with dirt. Distal neurovascular bundle is 
intact. What should be the appropriate management? 


| 
| 


Ł 
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A) Debridement, wound wash, dressing with wound 
left open to heal 

B) Debridement, wound wash, primary suturing of 
wound 

C) Immediate skin grafting 

D) Myocutaneous flap coverage 

E) None of the above 


Correct; A (Debridement, wound wash, dressing with 
wound left open to heal) 


This wound is large, heavily contaminated and 
presented late (>6 hours), Debridement and wound 
wash will be done and the wound will be left open with 
repeated dressings. 


Management of Acute wounds 


Principles of management of acute wound are as 
follows 

1) Thorough wound washing be done with copious 
amount of normal saline to wash away all the 
contamination and foreign bodies. As acute wounds are 
often painful, anesthetizing the wound prior to wound 
wash provides great relief to patient. 

2) Careful and thorough debndement of wound is done 
with removal of all the devitalized tissue. Those tissue 
about which doubt exists regarding their viability, they 
should be left as such and should not undergo 
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debridement. On re-looking wound after few hours, the 
demarcation between viable and non-viable tissue 
becomes evident and proper decision can be taken 

3) Skin is a highly vascular structure. Only the jagged 
skin edges should be removed to allow for easier 
closure 

4) Hemostasis 15 secured by applying direct pressure (to 
prevent hematoma formation) 

5) After all the above mentioned steps, a tension free 
wound closure should be performed 

> If clean laceration pres 


nts before 6 hours of injury, 
primary closure is done with no need for antibiotics. 

< If clear laceration presents after 8 hours, 
debridement of wound with sharp debridement of skin 
edges is first and then wound closed. These 
includes stab wounds, lacerations (by windows or glass) 


and clean avulsions 

> In case of contaminated wound (having dirt/debris), 
debridement of devitalized tissue with wound wash is 
done. Wound is left open and repeated dressings 
performed. Patient is put on antibiotics and tetanus 
prophylaxis given. If the skin edges can be 
approximated and wound has health granulation tissue 
then a tertiary wound closure (later pnmary closure or 
skin grafting) can be attempted. If this 1s not possible, 
wound ıs left open to heal by secondary intention 


Reference: 


Plastic Surgery Emergencies by Jamol Bullocks: Page 1-3 


Wound of entry for rified firearm at different ranges — Summary of årtalis 


Charoctenstics Contoct shot 


Range In-touch with skin. 
Sue Largest see 
Shape Stellate 

Blest effect 


* Muzle end imprint +v0 
+ Edge eversion 


Other findings 

* Blackening 

+ Tattooing 
Singing 
Abrasion collar 


Grease collar 
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106) Which of following is an important step in 
management after debridement of hand infection? 


A) The hand should be kept elevated 

B) Dressing should be heavy 

C) Elbow position does not affect venous return 
D) There is no need of immobilization 

E) None of the above 


Correct: A (The hand should be kept elevated) 


Edema of hand should be prevented by hand elevation 
(above heart level). 


Reference: 

1) Plastic and Reconstructive Surgery by Grabb and 
Smith page 731 

2) Plastic Surgery by Peter. C Neligan (3% edition): Page 
39 


107) A patient has been on wheel chair for many 
months following paraplegia. What will be the most 
probable site for development of bed sore? 


A) Occiput 

B) Sacrum 

C) Greater trochanters 
D) Heels 

E) Ischium 


Correct: E (Ischium) 


Pressure sores are most commonly form over buttocks 
(ischium) and affects nearly all wheel chair users. 

The frequency of pressure sore in decreasing order is as 
follows: 


Pressure sore frequency in decreasing order 


1) Ischium 

2) Greater trochanter 
3) Sacrum 

4) Heel 

5) Mallealus 

6) Occiput 

Note: 


Several classic studies investigated pressure and its 
effects relating to location, time, and intensity in 
humans 

a) In the supine position: the maximal recorded 
pressures were 40 to 60 mm Hg near the heels, 
buttock, and sacrum, 

b) In the sitting position, pressures were greatest near 
the ischial tuberosities, 


Reference: 

1) Plastic Surgery by Peter.C Neligan (3 edition): Page 
255 

2) Bailey and Love (27° edition): Page 29 

3) Plastic Surgery by Grab and Smith (7° edition): Page 
991 


108) Which of following is initial management 
employed for pressure sore? 


A) Surgical debridement 

B) Vacuum dressing 

C) Duoderm dressing 

D) Use of intravenous antibiotic 

E) Avoid pressure by use of techniques like air 
mattress 


Correct: E (Avoid pressure by use of techniques like air 
mattress) 


Prevention is obviously the best treatment. Steps in the 
management of pressure sores are as follows: 

1) Good skin care 

2) Special pressure dispersion cushions/foams and the 
use of low air loss and air-fluidized beds. 

3) The bed-bound patient should be turned at least 
every 2 hours and wheelchair- bound patient should lift 
themselves off their seat for 10 seconds every 10 
minutes. 

4) The cause of the pressure sore should be addressed 
and surgical treatment is a last resort. 

5) Surgical treatment involves adequate debridement 
and coverage with large skin flaps that include muscle 
for obliteration of dead space. 


Reference: 
Bailey and Love (27th edition): Page 29,30 
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109) A patient presented after 3 days of laparotomy to 
surgical OPD, Examination of surgical site shows pus 
discharge from lower 1.5cm of wound. What is the 
grade of this wound according to Southampton scoring 
system? 


A) Grade III b 
B) Grade IV a 
C) Grade IV b 
D) Grade IIl c 
E) Grade V 


Correct: B (Grade IV a) 


Pus discharge from surgical site puts it under the 
heading of major complication in Southampton scoring 
system with the designed category as Grade IV. If pus is 
coming from one point (< or up to 2cm), it is considered 
as Grade IVa. 


Reference: 
Bailey and Love (27"" edition): Page 48 


110) Which of the following is most common cause of 
aspiration pneumonia/lung abscess outside the 
hospital setting? 


A) Staph. Aureus 

B) Bacterolds fragilis 

C) Pneumococcus pneumoniae 
D) Legionella 

E) Anaerobes 


Correct: E (Anaerobes) 


Overall, at least 50% of these infections are caused by 
purely anaerobic bacteria, 25% are caused by mixed 
aerobes and anaerobes, and 25% or fewer are caused 
by aerobes only. In nosocomial pneumonia, 60% to 70% 
of the organisms are gram-negative bacteria, including 


Surgical infection 
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Klebsiella pneumoniae, Haemophilus influenzae, 
Proteus species, Pseudomonas aeruginosa, Escherichia 
coli, Enterobacter cloacae, and Eikenella corrodens. 


Reference 
Principles of Sutgery by Schwartz (11" edition): Page 
650 


111) Which of following is most common cause gram 
negative sepsis? 


A) Pneumonia 

B) Lung abscess 

C) Urinary tract infection 
D) Cholecystitis 

E) Wound infection 


Correct: C (Urinary tract infection) 


E. coli is the most common cause of urinary tract 
infection along with gram-negative rod sepsis. 


Reference: 

1) Review of Microbiology and Immunology by Warren 
Levinson (13 edition): Poge 342 

2) Bailey and Love (27° edition): Poge 45 


112) Camembert cheese like smell from wound 
indicates which of following infection? 


A) Gas gangrene 

B) Pseudomonas aeruginosa 
C) Staphylococcus 

D) Bacteroides Fragilis 

E) Proteus species 


Correct: D (Bacteroides fragilis) 


Camembert cheese ranks 2™ among the top 10 foul 
smelling cheese. The presence of such smell is the most 
specific clue to an anaerobic infection particularly 
Bacteroides fragilis infection. The foul smell is caused by 
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metabolic end-products of the anaerobic organisms. 
which are mostly organic acids 
Characteristic features of few bacteria are given below 


Bacteria Characteristic features 


Streptococcus Pus is watery and blood 
stained 
Staphylococcus Pus is creamy and yellow 


Pseudomonas aeruginosa — Pus is greenish-blue 


Amebic liver abscess Anchovy stuce pus 


Clostridium welchil Sweet musty odor (similar to 

(Gas gangrene) decayed apple) 

Ecol Odorless 

Bacteroldes fragilis Over ripe, camembert 
cheese like odor 


Reference: 
SRB Manual of Surgery (5° edition): Poge 44 


113) A young boy presents presented with tender red 
streak of lower leg. He also gives history of wooden 
prick on heel over same leg a week ago. Which of 
following is most likely organism implicated in 
pathogenesis? 


A) Streptococcus viridans 
B) Streptococcus pyogenes 
C) Clostridium tetani 

D) Clostridium pertringes 
E) Staphylococcus aureus 


Correct: B (Streptococcus pyogenes) 


The patient is suffering from acute attack of 
lymphangitis 

Acute lymphangitis s infection of lymphatic channels 
often caused by Streptococcus pyogenes or 
Staphylococcus aureus Itis evident as tender, red 
streaks along the stin As acute Iymphangitis i5 most 
offen associated with cellulitis (inflammation of 
subcutaneous tissue), the most common organism 
causing cellulitis (Streptococcus pyogenes) is also the 
most common cause of acute lymphangitis 


Reference: 

1) Bailey and Love (27° edition): Page 997 

2) Ropid Review Pathology by Edward Golan (5° 
edition): Page 390 


114) Which of following is the most common cause of 
folliculitis? 


A) Pseudomonas aeruginosa 
B) E.coli 

C) Staphylococcus epidermidis 
D) Staphylococcus aureus 

E) Streptococcus pyogenes 


Correct: D (Staphylococcus aureus) 


Staphylococcus aureus is the most common cause of 
folliculitis. 


Reference: 
Review of Medical Microbiology ond Immunology by 
Worren Levinson (13° edition): Page 246 


115) A patient presents with gradually spreading 
infection of anterior abdominal wall following an 
operation for perforated appendix. What is the 
terminology used for this type of infection? 


A) Gas gangrene 

B) Clean contaminated wound 
C) Epidermolysis 

D) Fournier gangrene 

E) Meleney gangrene 


Correct: E (Meleney gangrene) 


Beanscamer 


Necrotizing fasciitis is a rapidly spreading infection at 
the level of fascial planes producing necrosis of the 
overlying subcutaneous tissues and skin 

1) When perineal area is involved, it is termed 

Fournier s gangrene 

2) When anterior abdominal wall is involved, itis called 
Meleney’s gangrene 


Reference: 
Bailey and Love (27° edition) Page 419 


116) A 50 year old patient presented to surgical 
emergency with fracture of shaft of femur. After initial 
management patient was taken to operating theater 
where open reduction and Internal fixation was done. 
Post-operatively patient was put on broad spectrum 
antibiotics. After two weeks, patient developed loose 
watery diarrhea while being admitted in hospital. He 
also complains of crampy abdominal pain, fever and 
nausea. Which of following is most likely causative 
organism? 


A) E.coli 

B} Clostridium welchii 

C) Cornybacterium diphtheria 
D) Clostridium Difficile 

E) Psuedomonas aeroguinosa 


Correct: D (Clostrdium Difficile) 


Patient is suffering from Pseudomembranous colitis 
that has resulted from prolonged use of broad spectrum 
antibiotics. Almost all antibiotics can lead to 
pseudomembranous colitis by suppressing the normal 
flora of gut resulting in overgrowth of Clostridium 
Difficile 

Difficile causes inflammation of colon (colitis). Clinical 
features include loose watery stools, fever, nausea and 
Crampy abdominal pain. 

Diagnosis is made by two methods 

1) Detection of toxin 

2) Endoscopic examination 

Detection of toxin A (enterotoxin) or toxin B (cytotoxin) 
by either cytotoxic or immunoassays is the most rapid, 
sensitive and specific test for diagnosis of 
pseudomembranous colitis. 

The diagnosis of pseudomembranous colitis can also be 


made by endoscopy which may show following. 
characteasne findings 

1) Ulcers, 

2) Plaques 

3) Yellow grey preudomembranes. 

4) Fibeinous exudates 


Management of pweudomembranous colitis is as 
follows 

1) Immediate cessation of offending agent 

2) Patients wath mild disease (only diarrhea with no 
fever/abdomnal pain) can be treated with oral 


metronidazole [first line drug) for 10 days 


3) In patients allergic to metronidazole or those having 


fecurrent divease, oral vancomycin ts the agent of 
choice (second-line drug) 

In patients with severe disease (diarrhea with 
fever/abdomunal pain), management is as follows. 
1) Nil per oral, bowel res 


cm 


intravenous hydration 

2) Administration of metronidazole or vancomycin 

3) Vancomycin enemas may be helpful for procto 
sigmorditis 

For recurrent disease, following options are available. 
1) Longer course of 1 month with oral metronidazole or 
vancomycin or rifaximin. 

2) Use of probiotics/stoo! transplantation to reintroduce 
normal gut flora 

For fulminant colitis (evidence of 

septicemia/ perforation), managements as follows 

1) Intravenous hydration and antibiotics 

2) Emergent laparotomy. A tota! abdominal colectomy 
with end ileastomy may be lifesaving 


Reference: 

1) Schwartz Principles of Surgery (10° edition): Page 
1222 

2) Bailey and Love (27° edition). Page 44, 45 


117) A 42 year old farmer sustained a trivial injury 
while working in the field, He ignores it and 4 days 
later he presents with stiffness of muscles of neck, face 
and back. On examination, you find a tense abdomen. 
What is your provisional diagnosis? 


A) Peritonitis 
B) Bacterial meningitis 
C) Viral meningitis 


= 
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D) Cervical spine injury 
E) Tetanus 


Correct: E (Tetanus) 


The patient is most likely suffering from tetanus, caused 
by Clostridium tetani, following implantation into 
ussues after trauma or a wound which may have been 
trivial or unrecognized/forgotten. 

The signs and symptoms of tetanus are due to release 
of the exotoxin named tetanospasmin. It which affects 
myoneural junctions, blocking the release of inhibitory 
neurotransmitters (GABA, Glycine}. This in turn leads to 
Continuous stimulation of the motor neurons of the 
anterior horn of the spinal cord causing spasms. 

A short prodromal penod (like in above mentioned 
case), has a poor prognosis and leads to spasms in the 
distribution of the short motor nerves of the face 
causing trismus, followed by the development of severe 
generalized motor spasms of muscles of back 
(opsithotonus) and diaphragm (respiratory arrest) and 
ultimately death 

A longer prodromal period of 4-5 weeks on the other 
hand, ıs associated with a milder form of the disease. 
The diagnosis ts usually clinical. However 
exudate/aspirate of the causative wound can be stained 
to show the presence of C.tetani (Gram-positive, 
anaerobic, spore forming rods with characteristic tennis 
racket appearance) 

The best treatment is prevention which ts acquired by 
tetanus toxoid injection providing active immunity (life- 
long if complete course undertaken). 

In an established infection, the management is as 
follows 

1) The patient is admitted to intensive care unit with 
strict isolation as external stimuli may provoke episodes 
of spasms 

2) Muscle relaxants (such as diazepam) may be required 
for muscular spasms. 

3) The patient may require ventilation in severe forms 
when diaphragm ts also involved. 

4) Minor debridement of the entry wound may need to 
be performed. Anubiotic treatment with benzyl- 
penicillin is provided additionally. 

5) Passive immunization in form of tetanus 
antitoxin/human immunoglobulin is used to neutralize 
circulating blood toxin. Thus it is considered for both at- 


risk wounds and established infection 


Reference: 
Bailey ond Love (27° edition): Page 57 


118) Virulence of staphylococcus aureus is determined 
by which of the following? 


A) Hemolysis of red blood cells 
B) Resistance to drugs 

C) Coagulase activity 

D) Carbohydrate fermentation 
E) Cell wall stability 


Correct: C (Coagulase activity) 


Coagulase enzyme activity causes the blood to clot 
around staphylococcus aureus. Thus the causative 
bacteria is shielded from two things 

1) Neutrophils: They cannot hill the bacteria 

2) Antibiotics: These cannot penetrate to kill the 
bactena 


Virulence factors of Staphylococcus aureus 


Virulence factor Description 

Entero-toxin Causes food poisoning, 

Toxic shock Causes toxic shock 

syndrome toxin At rish individuals include tampon 
using menstruating women OF 
indmduals with wound infection. 

Exfloliatin Causes “Scalded-skin syndrome” 
in young children 

Alpha toxin Kills leukocytes 

P-V leukocidin Kills leukocytes 

Coagulase Coagulase enzyme activity causes 
the blood to clot around 
staphylococcus aureus, Thus the 
causative bacteria is shielded from 
two things 
1) Neutrophils: They cannot kill 
ts bacteria 
2) Antibiotics: These cannot 
penetrate to kill the bacteria 

Staphylokinase (a Causes lysis of thrombi 

fibrinolysin) 

Hyaluronidase, 

proteases, nucleases, 

and lipases 
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Reference: 
Review of Medical Microbiology and Immunology by 
Warren Levinson (13° edition). Page 253 


119) Which of following bacteria is most commonly 
found in surgical wounds/is most commonly 
implicated in surgical site infections? 


A) E.coli 

B) Pseudomonas Aeruginosa 

C) Staphylococcus aureus 

D) Staphylococcus saprophyticus 
E) Bacteroides fragilis 


Correct: C (Staphylococcus aureus) 


Surgical-wound infections are usually caused by 
Staphylococcus aureus. 


Reference: 

1) Review of Microbiology ond Immunology by Worren 
Levinson (13” edition): Page 174 

2) Washington Manual of Surgery (7° edition): Page 57 


120) Which of following is most common pathogen 
implicated in ventilator associated/nosocomial 
pneumonia encountered in hospitalized intensive care 
patients? 


A) Streptococcus pneumonia 
B) Pseudomonas aeruginosa 
C) Staphylococcus aureus 

D) Bacteroides Fragilis 

E) Proteus species 


Correct: B (Pseudomonas aeruginosa) 


Nosocomial pneumonia is defined as: 

1) An infection that is acquired in a hospital/other type 
of health care facility that develops after the patient has 
been admitted for reasons other than the pneumonia. 
Risk factors include: 

1) Ventilator (most common source of infection) 

2) Severe underlying disease 

3) Antibiotic therapy 

4) Immunosuppression 

Pathogens involved include: 

1) Gram-negative bacteria (account for >80% of 


nosocomial pneumonia). Pseudomonas aeruginosa 
most commonly causes ventilator associated 
pneumonia Escherichia coli (from indwelling urinary 
catheters) ts the second most Common gram negative 
gause 


2) Gram positive bacteria (e g. Staphylococcus aureus) 


Reference: 
Rapid Review Pathology by Edward Goljon (5" edition): 
Page 704 


121) Amoxicillin is effective against all of the following 
bacteria except? 


A) E.coli 

B) Klebsiella 

C) Group A streptococci 
D) Staphylococcus 

E) Salmonella 


Correct: B (Klebsiella) 


Ampicilin and amoxicillin are beta-lactam ring 
containing penicillin that are effectrve against following 
bacteria 

1) Enterobacteriaceae 

2) Enterococcus fecalis 

3) Majornty of group D streptococci 

But they are not effective against Klebsiella or 
Pseudomonas. 

However co-amouclav (combination of amoxicillin and 
clavulanic acid) is effective against a wide variety of 
beta-lactamase producing resistant strains of bacteria 
namely 

1) Staphylococcus aureus 

2) E. coli 

3) Hemophilus influenza 

4) Bacteroides 

5) Klebsiella 


Reference: 
Bailey and Love (27° edition): Page 57 


122) Which of the following antiblotic class is first line 
to be used in case of cellulitis? 


A) Amoxicillin 
B) Fluoroquinolones 
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C) Erythromycin Staphylococcus 
D) Anthracyclines aureus. Penicillin have excellent coverage against these 
E) Metronidazole gram positive pathogens. The addition of beta 

lactamase inhibitors further increases spectrum against 
Correct: A (Amoxicillin) j beta lactamase producing bacteria. 
Cellulitis is most commonly caused by beta hemolytic Reference: giic 
streptococcus (Streptococcus pyogenes) and Bailey and Love (27° edition): Page 56 


123) Appendectomy for ruptured appendix is an example of? 


A) Class! 

B) Class II 

C) Class III 

D) Class IV 

E) None of the above 


Correct: C (Class II) 


Appendectomy wound for an uncomplicated appendicitis is a class II (Clean-contaminated) wound while that for 
complicated appendectomy (perforated/gangrenous) is a class Ill (Contaminated) wound. 


Reference: 
1) Washington Manual of Surgery (7° edition): Page 58 


2) Sabiston Textbook of Surgery (20" edition): Page 245 
3) Schwartz Principles of Surgery (10" edition): Poge 147, 148 
4) Vonderbilt University Medical Center: Perioperative Services 


124) A 30 year old male patient sustains a gunshot wound to his right buttock. How will you classify his wound? 


A) Clean 

B) Clean contaminated 
C) Contaminated 

D) Dirty 

E) Infected 


Correct: C (Contaminated) 


Penetrating torso wounds are considered contaminated (class III) wounds. 

Surgical wounds are classified based the presumed magnitude of the bacterial load at the tire of surgery so that 
appropriate antibiotic can be administrated pre-operatively to decrease the post-uperative wound infection. The 
classification is as follow: 
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Wound class =i Description Examples 


Clean 1) No infection is present (Only skin flora potentially 1) Coronary artery Bypass Graft and 
(Class |) contaminates the wound) most cardiac cases (including heart 
2) No hollow viscus that contains microbes (respiratory, transplant) 
alimentary and genital tracts) is entered. 2) Closed orthopedic cases (including hip 
3) A special category of class | wound known as Class ID and knee prosthesis) 
wounds denotes similar wound features as mentioned 3) Most neurosurgical cases 
above but with a prosthetic device inserted (e.g. 4) Breast surgeries (mastectomy, breast 
prosthetic heart valves/mesh etc) biopsy) 
5) Vascular surgery 
6) Hernia repair 
Clean- These are those wounds in which hollow viscus with 1) Uncomplicated appendectomy 
Contaminated bacteria flora (respiratory, alimentary, genito-urinary 2) Elective Cholecystectomy 
(Class Il) tracts) are opened but under controlled circumstances 3) Elective Gastrointestinal surgery 
with no significant spillage of contents into the cavity. (slightly increased risk of infection for 
colorectal surgeries) 
4) C-Section and hysterectomy 
5) Gastric surgery (e.g. gastrectomy) 
g : z —— 6) Prostate surgery 
Contaminated Open, “fresh” accidental wounds (that are encountered 1) Gunshot wound to the abdomen with 
(Class Ill) early after the injury) acute presentation. 
OR 2) Penetrating torso wounds 
Operations with a major break in the sterile technique 3) Open cardiac massage done during 
(e.g. open cardiac massage) emergency department thoracotomy 
Or 4) Accidental bile spillage during 
Uncontrolled, gross spillage from an unprepared viscus cholecystectomy or spillage of intestinal 
e.g. from intestine contents into peritoneal cavity during 
OR Operation. 
Incisions given through inflamed but non-purulent 5) Ruptured appendix 
fe... tissue p 6) Diverticulitis 
Dirty 1) Open, “old”, traumatic, dirty wounds with a 1) Incision and Drainage of abscess 
(Class IV) significant delay and containing necrotic tissue 2) Perforated bowel (especially large 
OR bowel) 
Wounds created to asses a perforated viscus 3) Fecal Peritonitis (e.g. Perforated 
OR diverticulitus) 
Wounds created in the presence of an overt clinical 4) Necrotizing soft tissue infections 
— infection, evidenced by presence of purulent material 
Reference: 


1) Schwartz Principles of Surgery (10” edition): Page 147, 148 


2) Sabiston Textbook of Surgery (20" edition): Page 245 
3) Washington Manual of Surgery (7™ edition): Page 58 
4) Vanderbilt University Medical Center: Perioperative Services 
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125) Which of following is an example of clean- Reference 
contaminated wound? Sch Princintes of Surgery (10° edition) Page 146 
A) Cholecystectomy 127) Which of the following is antibiotic of choice for 
B) Incision and drainage of abscess prophylaxis in case of vascular repair 
C) Breast biopsy 
D) Diverticulitis A) Gentamicin and metronidazole 
E) Perforated appendix D) Amoricillin and metronidazole 

C) Gentamicin and fluoroquinolones i 
Correct A (Cholecystectomy) D) Augmentin and gentamicin 

F) None of the above 
Che stectomy is an example of cean contaminated 


wound ct. D (Augmentin and gentamicin) 


Incision and draimage 15 exampie of Dirty-class IV wound 
d 


Breast opsy s Ceancias ntered in vaxculat surgeries are 


and perto 


ate 


conta! ed-Cass lil wou 
i f 
i 
tinwithor without gentamiain f 
an if S epidermi RSA is è 
f 
Reference 
Boiey and Love (25° edition) Poge 61 f 
126) Which of the following antibiotic classes is used 128) What is the rate of infection of a “Dirty” (class IV) | 
for prophylaxis in clean contaminated operations? wound without antibiotic prophylaxis? H 
f 
A) Augmentin A)S% i 
B) Gentamicin B) 15% i 
C) First generation cephalosporin c25% f 
D) Flouroquinolones 0) 30% i 
E) Macrolides E) 40% i 
Correct: C (First generation cephalesporin) Correct: E (40%) 


Type of surgery Infection with infection without 


ne ion cephalosporin include EEE EE 
2) Cetadrouil = We M2 
7 Oean- 3 649 

3) Cephalexin PETR i 

a Cefadrine G 6 325 i 

Cetfaroin is usually preferred ith some other Diny ] 40 | 

antibiotics as first line treatment for most operations | 

Referenc f 

i 

| 

| 
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129) Anubise prophylaxis for prevention of bacterial 


endocarditis is required in which of the following 
cases? 
A) Mitral valve prolapse with regurgitation 


B) Replaced aortic valve 
C) Coronary artery bypass graft 
D) Patients undergoing genitourinary procedures 


E) Pationts undergoing gastrointestinal procedures 
Correct B (Replaced aortic valve) 


Antibiotic prophylaxis ıs indicated for the following 
high-risk cardiac Conditions 

ve, including trans-catheter 
aortic valve replacement 


1) Prosthetic cardiac val 


2) Prosthetic material used for valve repair, Le 
annuloplasty rings and chords 

3) Cardiac transplant with valve regurgitation due to a 
structurally abnormal valve 

4) Congenital heart disease except for following 


Conditions a) Any type of cyanotic congenstal heart 
ed witha 


disease, d) Any congenital heart disease 
Prosthetic material placed surgically or percutaneoushy, 
up to 6 months after the procedure or lif ag if there is 
residual shunt or valvular regurprtation, c) Repaired CHD 
with residual defects at the site or adjacent to the site 
of a prosthetic patch or prosthetic device which inhibits 
endothelialization, 

5) Cardiac transplant recipients with cardiac valvular 
disease 


Reference. 

Endocarditis Prophylaxis, Adults: AHA Guidelines (2007), 
ESC Guidelines for the Management of Infective 
Endocarditis (2015), AHA/ACC Focused Update of 
Patients with Valvular Heart Disease (2017) 


130) A 45 year old male is planned to undergo 
laparoscopic cholecystectomy but is found to be 
hepatitis B virus positive. What should be the next 
step? 


A) The surgeon should take all the precautionary 
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measures against infection 

B) Delay surgery for 2 weeks 

C) Delay surgery, vaccination and re-plan surgery 

D) No surgical intervention due to hepatitis 

E) Postpone surgery and pet other workup done and 
te-plan later 


Correct. A (The surgeon should take all the 


precautionary measures against infection) 


Involvement of surgeons with HIV or hepatitis patients 
(universal precautions) 


Patients may present to surgeons for 


1) Operative treatme they have a surgical disease 
and are k 


2) Because they r 


HIV/hepatitis 


venton related to 


[MDS 


rating a patient with 
hepatitis o 
1) Use of a 
2) Use of dis 
drapes, parte 
3) Boots are to be 
dropped sharps 

4) Dou 


mfortabie} 
5) Oniy essential personnel should be allowed in theatre 
6) There should be avoidance of unnecessary 
Movement in theatre 


7) Sharps shouid be passed in a kidney dish 
8) There should be slow and meticulous operating 
technique/dissection in order to minimize bleeding 


Reference 
Bailey ond Love (27° e: 


Page 52 


131) Most appropriate way to decrease nosocomial 
infection in theater is? 


A) Isolating infected cases 

B) Decrease movement of staff in theater 

C) Frequent hand washing 

D) Building theater in ground floor 

E) Temperature of theater is kept below 20 degree 
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oe od stati and any stere inctrument 


tal! should never past between the 


y table wth the patient on it and the sterile 
oof tenes the door. are opened during 
. be kept to the minum because 


4) To eeaute the quality of instrumeo! sterilization and 


yontiatvion, careful and regular surveiiiance is 


h) amenar How ventilation systems are used because 


fret the clean bitero a over the operating 
taht uha tan tally contarmanated ar 
g ag overt 3 ite 
sato skills Gead spaces and 
ematomeas tikt Ge avoided 
enone ative avaidance of hyoothermia and the use 
t aygo IR Ie Overy SEF 
paws Of surgat ute ntecton 
nue wt drapes Or drains 
help wor r wound | w 


Bailey 000 Low (27” edits 


32) Which ot following Is a common Cause of liver 


Systunchon/failure in surgical wards ts? 
A) Muttresgan dysfunction syndrome (MODS) 
8) hydatid cyst 

C) Hepat 

D) Heiothane 


t| None of the above 


the doors are opened, the ventitation system 


Terrae fill regan fyctunction ariane 
errar & itd gat Oeste 


tract 


Refere: 


SAB Manual of Surgery (5° edition) Page 


133) Most common malignancy associated with 
HIV/AIDS is? 


A) Cervical carcinoma 
B) Breast carcinoma 
C) Lymphoma 

D) Oat cell carcinoma 
£} Kaposi sarcoma 


Correct. [ (Kaposi sarcoma) 
AIDS-defining malignanoes include 


1) Kaposi sarcoma 


2) Burkitt t 


ymphoma (EBV) 


1) Primary CNS lymphoma (ERV) 


4) Corvin a! care 


Kapos sar ci 


134) Which of folowing body fluid commont 
transmits HIV? 


A) Salva 
8) Tears 
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135) A 47 year old male was operated for right inguinal 
he: A mesh hernioplasty was performed. 5 days 
later, he ores 


5 with complain of purulent discharge 
from wound site What should be the appropriate 
management in this patient? 


A) Open wound stiches, wash with normal saline and 
leave the wound open 


5) Open wound stiches, wash with normal saline and 
close the wound 


C] Exploration af wound, wound wash and removal of 
mesh 


D) intravenous antibiotics alone 


E) Open wound, put drain and dase the wound 
aherwards 


Correct: C {Exploration of wound, wound wash and 


fis nang dirty ictass IVi wound secondary to 

> Mesh onfechon s a praniem particularly 

wan hezey weight mesh. Treatment of such wounds 1s 
vanes 


giorzvon of the wound with removal of mesn 


LUE WASG wil 
na + left open nui the cosditions are suitable 


136) What is the best method and timing for heir 


shaving cf patient before 


A) One day before surgery with hai 


B)A night before surgery with hair cf 


C) Just before surgery with hair clipper 


Dl Just Sefore surgery with cream depit 


E) One day before surgery with cream depilstion 


Correct: C (Just before surgery with hair chover 


Preoperative skin shaving should be und 


Operating theatre immediately before sure 


because if the shaving is pertorn 


aright befor 


surgery, there is overgrowth of d anto the 


area resulting in doubling in rate of s 


ucal site 


infection. Cream depilation is messy and tne 


clipping is considered the best my 


(lowest rate of infection). 


od tor har remova 


Reference: 
Bailey and Love (27° edition): Page 52 


137) The best time for antibiotic administration pre 
operatively is? 


A) One day before surgery 

B) 4 hours before surgery 

C) 2 hours before surgery 

D) 1 ħour before surgery 

E) At the time of surgical incision 


Correct: D (1 hour before surgery) 


Following are important aspects of antibiotic 
propriyiaxis. 
1) Anubiatics should be admir 


before shin nason/at the time of wecuct 


stared within 1 hour 


anesthesia (both ate coi ATRELISTS 
agree with faci (hat sGmunairalion should oe with on l 
Nour of sun acinar This i aho menvened in WHO 


Check isi shawn on next page) 


nut mosi ana 


E consemn 


2) Antibiotics should be repeated during prolonged 
surgeries to ensure adequate tissue Concentration 
based on their plasma half-life 

2) Asingle dose of antibiotics should be administered 
within 1 hour of skin incision, in contaminated, semi- 
contaminated or complex procedures, additional doses 
should be administered, based on local microbiological 
advice 


Reference: 

1) Moraan and Mikhail’s Clinical Anesthesiology (5° 
edition): Page 1107 

2) Bailey and Love (27" edition): Poge 53, 113, 183 


138) A 42 year old male was operated for perforation 
of ascending colon following a stab wound injury. Few 
days later patient complained of fever and abdominal 
tenderness. White cell count is raised. Ultresound 
examination shows an intra-abdominal abscess. Which 
of the following bacteria are most commonly 
responsible for formation of intraabdominal abscess? 


A) Bacteroides Fragilis 


Before induction of anaesthesia 


Before skin incision 


B) Pseudomonas aeruginosa 
C) Staphylococcus aureus 

D) Streptococcus pneumonia 
E) Shigella 


Correct: A (Bacteroides fragilis) 


Bacteroides Fragilis is most frequently associated with 
intraabdominal infections (either peritonitis or localized 
abscesses), This is because the predominant flora of gut 
is constituted by Bacteroides fragilis. 


Reference: 

1) Bailey ond Love 27° edition poge 45 

2) Rapid Review of Microbiology and Immunology by 
Warren Levinson (13 edition): Page 74,374 


139) A 65 year old man undergoes a low anterior 
resection for rectal cancer. On the fifth day in hospital, 
his physical examination shows a temperature of 39°C 
(102'F), blood pressure of 150/90 mm He, pulse of 110 
beats per minute and regular, and respiratory rate of 
28 breaths per minute. A computed tomography (CT) 


Before patient leaves operating room 


O Confem atteam members have 


‘Nase veroaly contims with the team: 


Introduced Inemseves by nama 


androe 


C Thenamect me procedure recorded 


‘Sto mared/not appbcabie 


Anaesthesa salety check completed 


D Sagaen, anaesthesia prolessoral D Tati 
instument, sponge and needle 
— VED cO counts are comectcr not applicable) 


+ Sie 
> Proceaue C How Me specimen is labeled 
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11d ADEE mirsvenous access 


Anticipates cntical events 


Surgeon renews: wnat we the 
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scan of the abdomen reveals an abscess in the pelvis. 
Which of the following most accurately describes his 
present condition? 


A) Systemic inflammatory response syndrome (SIRS) 
B) Sepsis 

C) Severe sepsis 

D) Septic shock 

E) Severe septic shock 


Correct: B (Sepsis) 


The correct diagnosis is sepsis. 

1) Systemic inflammatory response syndrome (SIRS) 
involves 2 or more of the following: temperature >38’C 
(100°F) or <36°C (97°F), heart rate >90 beats per 
minute, respiratory rate >20 or PaCO2 <32 mm Hg, WBC 
count >12,000 or <4000/mm3 or >10% immature 
neutrophils. 

2) Sepsis = SIRS + documented infection. 

3) Severe sepsis = sepsis + organ dysfunction or 
hypoperfusion (lactic acidosis, oliguria, or altered 
mental status). 

4) Septic shock = sepsis + organ dysfunction + 
hypotension (systolic blood pressure <90 mm Hg or >90 
mm Hg with vasopressors). 


Reference: 
Bailey and Love (27° edition): Page 51 


140) A clear discharge is observed from one side 
(<2cm) of an appendectomy wound for 1 day. What is 
the grade of this wound according to Southampton 
scoring system? 


A) Grade Il 

B) Grade Illa 
C) Grade IIl b 
D) Grade IIl c 
E) Grade III d 


Correct: B (Grade Ilia) 


Southampton wound grading is given below: 
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Southampton wound grading system 


Grade Appearance 

0 Normal healing 

| Normal healing with mild bruising or 
erythema 

la Some bruising 

lb Considerable bruising 

le Mild erythema 

I Erythema plus other signs of 
inflammation BES 

lla At one point 

llb Around sutures 

llc Along wound 

Woo Around wound 


iT Clear or hemoserous 
(serosanguinous) discharge 


Illa At one point only (< or up to 2cm) 
lllb Along the wound (>2cm) 

Ilic Large volume 

Md Prolonged (>3 days) 

Major complication 

WV Pus 

IVa Atone point (< or up to 2cm) 

IVb -Along the wound (>2cm) 

V Deep or severe wound infection with 


or without tissue breakdown 
Hematoma requiring aspiration 


Reference: 
Bailey and Love (27° edition): Page 48 


141) A 39 year old male underwent open 
appendectomy for a perforated appendix. The skin 
was closed initially. 4 days later patient presented to 
outdoor with complaint of pus discharge from wound 
site. What should be the best management plan? 


A) Prescribe empirical oral antibiotics 

B) Admit the patient, open the suture and skin wound, 
take swab for culture of pus and wound wash, leave 
the wound open 

C) Admit the patient, put patient on empirical 
intravenous antibiotics and leave the wound as such 
D) Admit the patient, open the suture and skin wound, 
wound wash and close the wound 

E) None of the above 


Correct: B (Admit the patient, open the suture and skin 
wound, take swab for culture of pus and wound wash, 
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leave the wound apen) 


Complication rates are lower following uncomplicated 
appendectomy 

1) Most patients can quickly be started on a diet and 
discharged home the same day ar the following day of 
surgery 

2) There is no need tor postoperative antibiotic therapy, 
Alternatively, complication rates are increased with 
complicated appendectomy 

1) Postoperative ileus may occur Hence diet should be 
started based on daily clinical evaluation (e.g, 
assessment of bowel sounds, passage of flatus) 

2) These patients are at increased risk for surgical site 


infections (contaminated wound with an infection rate 
of 13-20% without antibiotic) Hence brozd-spe 
antibiotic therapy should be continued for 4 to 7 days 
post-operatively (reduces the infectron rate to 6%) 

The manag site infection in this patient 


rum 


1) Admission of 
2) Open the wound by removing sutures and take 
swab/collect pus for culture and sensitivity (that will 
guide the appropriate antibiotic therapy) 

3) All the purulent and necrotic maternal should be 
washed away with normal saline. 

4) The wound should be left open and allowed to heal 
by secondary intention In selective patients with 
superficial surgical site infection, the wound can later 
on be closed after appropriate cleansing of wound and 
antibiotic therapy (delayed primary intention), 

5) If patient 1s demonstrating signs of sepsis (fever, 
tachypnea, flushed skin etc ), put patient on empirical 
broad spectrum intravenous antibiotics awaiting for 
reports of culture sensitivity. If patient 1s shows 
improvement then continue empirical therapy. If no 
response is observed for 3-4 days, change the antibiotic 
according to culture sensitivity report. 


Reference 
Bailey and Love (27° edition): Page 53, 54 


142) Which of the following antibiotics is most 
effective against Methicillin resistant Staphylococcus 


aureus (MRSA)? 


A) Cefipime 


B) Vancomycin 
C) Metronidazole 
D) Naficillin 

E) Cloxacillin 


Correct: B (Vancomycin) 


MRSA ıs usually sensitive to following antibiotics 
1) Vancomycin 

2) Linezolid 

3) Daptomycin 

4) Teicoplanin 

It is not sensitive to fluctoxacallin. 


Reference: 


Bailey ond Love (27° edition): Page 44, 55, 56 


143) Which of the following antibiotic will be effective 
against Pseudomonas aeruginosa? 


A) Vancomycin 
B) Erythromycin 
C)Imipenem 

D) Amoticillin 
E) Methicillin 


Correct: C (Imipenem) 


Imipenem/cilastatin and meropenem are the broadest- 
spectrum beta-lactam antibiotic preparations currently 
available, having spectrum against following bacteria 

1) Penvcillinase producing gram-positive and gram- 
Negative organisms 

2) Anaerobes 

3) Pseudomonas aeruginosa (often combined with an 
aminoglycoside), 

Meropenem has antibacterial activity similar to that of 
imipenem. 

Other antibiotics effective against Pseudomonas 
Aeruginosa are as follows 

1) Piperacillin/Ticarcillin 

2) Fluoroquinolones 

3) Aminoglycosides (especially gentamicin). 


Reference: 


1) Botley and Love 27° edition: Page 45, 56 
2) Lippincott’s pharmacology (4" edition): Page 605 
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144) What is the appropriate time to start enteral 
nutrition in a burn patient? 


A) On the day of admission 

B) After 1" post admission day 
C) After 2nd post admission day 
D) After 2” post admission day 
E) After 4" post admission day 


Correct: A (On the day of admission) 


All patients with burns of 20 per cent of total body 
surface area or greater should receive a nasogastric 
tube for feeding purpose. Such patients are often 
intubated and are unable to take feeding by 
themselves, hence enteral tube feeding is necessary, 
Feeding should be started in the immediate post-injury 
period (within 6 hours of the injury). 


Reference: 
Bailey and Love 26” edition page 47,394 


145) A 25 year old male presented with a lacerating 
wound after fall from bike on to the road. His 
immunization history is not known. The wound 
contains dirt particles. Which of following is correct 
regarding tetanus immunization in this case? 


A) Asingle dose of tetanus toxoid 

B) Give Tetanus immunoglobulin 

C) Give three doses of tetanus toxoid 

D) Give Three doses of tetanus toxoid and a single 
dose of anti-toxin 

E) Single dose of tetanus toxoid + Single dose of anti- 
toxin 


Correct: D ( Give Three doses of tetanus toxoid and a 
single dose of anti-toxin) 


This patient should be given complete course of tetanus 
toxoid (all three doses given together) along with one 
dose of antitoxin-human tetanus immunoglobulin (250- 
500 IU) given intramuscularly at a different site. Three 
aspects are considered 

1) Temporary protection from circulation toxin: By 
Biving Tetanus immunoglobulins/anti-toxin. It provide 
Passive immunity and counteract the circulating toxin 
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(tetanospasmin) providing immediate action. Is 
administration will be puided by the type of wound, 

2) Permanent protection from tetanus: Tetanus toxoid 
wall provide active immunity and lifelong protection 
against tetanus Its administration will be guided by the 
immunity status of the patient (previously 
immunized/not mmunied/immunization history 
unknown) 

3) Wound management. The wound should be cleaned 
and prophylactic antibiotic (benzyl penicillin) should 
also be given in order to prevent cellulitis 


Guidelines for tetanus prophylaxis 


In case of clean incised wound with minimal devitalized 
tissue and < 6 hours old, following protocol s applied 


Category Tetanus prophylaxis 
Has hada complete course Nothing required 

of toxoid or a booster 

dose with in the past 5 

years 

Hashada complete course | dose of Tetanus toor 
of toxoid or a booster 

dose more than 5 years 


ago ak — — 
Has not had a complete Complete course of tetanus 
course of toxoid or toxoid (Give three doses of 


immunity status unknown tetanus toxoid together) 


In adults following trauma, complete course of tetanus 
toxoid is given as follows: 

1) Two doses, 0.5 ml each at an interval of 1-2 months 
2) Third dose is given a year after the initial two doses. 
This total of three doses provides S-year protection to 
patient. Afterwards a single booster dose every 5 years 
is given to confer immunity 

For other wounds (wound/burn > 6hours old, contact 
with soil/manure/compost, puncture type wound, 
infected wound, compound fracture, large amount of 
vuevitalized tissue, animal bite or human bite) following 
Protocol is used. 75 


Has had a complete Nothing required 
course of toxoid or a ! 

_ booster dose with in the 

, past 5 years 
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Has had a complete 1 dose of Tetanus toxoid 
course of toxoid or a 

booster dose more than 

5 years but less than 10 

years 

Has had a complete 1 dose of Tetanus toxoid + 1 
course of toxoid or a dose of Human tetanus 
booster dose more than immunoglobulin 

10 years 

Has not had a complete 
course of toxold or 
immunity status 
unknown 


Complete course of tetanus 
toroid (Give three dose 
course together) 4 one dose 
of tetanus immunoglobulin 
Prophylactic Senzyl-peniallin 
is also given 


Wound management ts as follows: In case of 
established wound infection, local wound debridement 
is done and antibiotic (benzyl-penicillin) is given. 
Prophylactic benzyl-penicillin ıs given together with 
complete course of tetanus toxoid in case if previous 
history of immunization is unknown. 


Reference: 

1) Bailey and Love (27° edition): Page 50 

2) Plastic Surgery Emergencies by Jomal. M Bullocks: 
Page 6 

3) Park's Textbook of Preventive and Social medicine 
(23° edition): Poge 286, 287 


146) What should be the tetanus prophylaxis protocol 
in a patient who has suffered from superficial, clean, 
house hold injury and cannot recall previous history of 
tetanus prophylaxis (status unknown)? 


A) Wound debridement only 

B) Wound debridement and active immunization 
C) Active immunization only 

D) Passive immunization only 

E) Active and passive immunization 


Correct: C (Active immunization only) 


As the patients immunization history is not known, a 
complete course of active immunization using tetanus 
toxoid should be carried out. House hold work injuries 
are clean wounds and there is no need for administration 
of passive immunity in the form of anti-toxin to 
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neutralize circulating toxin, Local wound care will be 
enough. 


1) Boiley and Love (27° edition): Page 50 

2) Plastic Surgery Emergencies by Jamal. M Bullocks: 
Page 6 

3) Park’s Textbook of Preventive and Social medicine 
(23 edition): Page 286, 287 


147) A 29 year old patient presented to emergency 
department after road traffic accident. He has multiple 
wounds on legs with road surface contact. He gives 
history of being vaccinated for tetanus 4 years back. 
Which of following is best option? 


A) Give Tetanus toxoid only 

B) Tetanus toxoid and Human tetanus immunoglobulin 
C) Nothing needed if booster given within 5 years 

D) Human tetanus immunoglobulin only 

E) None of the above 


Correct: C (Nothing needed if booster dose is given 
within 5 years) 


Nothing is required if person has had a complete course 
of tetanus toxoid or a booster dose with in the past 5 
years. 


Reference: 
1) Boiley and Love (27° edition): Page 50 


2} Plastic Surgery Emergencies by Jamal. M Bullocks: 
Poge 6 

3) Park's Textbook of Preventive and Social medicine 
(23 edition): Page 266, 287 


148) Which of following is correct regarding Clostridia 
species? 


A) They contain endotoxin 

B) They secrete exotoxin 

C) They are gram negative rods 
D) They are spore forming cocci 
E) They are aerobic bacteria 


Correct: B (They secrete exotoxin) 


Clostridia have following characteristics: 
1) They are gram positive, spore forming rods 
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2) They are anaerobic 
3) These species secrete different exotoxins as shown 
below 


Clostridiaspecias Type of exotoxin secreted 


Clostridium tetani Tetano-spasmin 
Clostridium botulinum Botulinum toxin 
Clostridium difficile Exotoxin type A 
Exotoxin type B 
Clostridium perfringes — Alpha-toxin 
Phirtown 
Kappa-loxin 


Reference: 


Review of Medical Microbiology and Immunology by 
Warren Levinson (13” edition): Page 99, 311 


149) Which of following is most commonly found in 
patients with Synergistic gangrene/Necrotizing 
fasciitis? 


A) Clostridium Welchii 

B) Staphylococcus 

C) Group A beta hemolytic Streptococcus 
D) Bacteroides fragilis 

E) Poly-microbial flora 


Correct: E (Poly-microbial flora) 


Flora found in synergistic gangrene can either be mono- 
microbial or poly-microbial. 

1) Most commonly poly-microbial flora is found 
(especially in our country). This poly-microbial flora 
includes Gram positive flora (Streptococcus pyogenes, 
Staphylococcus), Gram negative aerobes (E.coli, 
Pseudomonas aeruginosa, Bacteroides) and Clostridia. 
2) In case of mono-microbial flora, Group A beta 
hemolytic Streptococcus is most commonly found 
followed by Clostridia. 


Reference: 

1) Bailey and Love (27" edition): Page 30 

2) Rapid Review Pathology by Edward Goljan (5* 
edition): Page 1541 


150) A 38 years old patient who had injury to dorsum 
of left hand 5 days ago after road traffic accident now 
comes to you with complaint of having fever and 
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redness around the initial wound site, On examination 
he has tachycardia. There is palpable crepitus and 
redness around wound along with foul smelling 
discharge. There is leukocytosis and elevated body 
temperature, Which organism is most likely 
implicated? 


A) Clostridium Welchii 

B) Staphylococcus aureus 

C) Group A beta hemolytic Streptococcus 
D) Clostridium Perfringes 

E) Psuedomonas aeruginosa 


Correct: C (Group A beta hemolytic Streptococcus) 


This patient ıs likely having cellulitis that has converted 
to necrotizing fasciitis. The most common organism In 
both these conditions is Group A beta hemolytic 


Streptococcus 


Reference 
Bailey and Love (27° edition): Page 419 


151) Which of following is true about gas gangrene? 


A) It occurs due to release of endotoxins 

B) It involves muscular compartment 

C) Debridement is usually not needed 

D) Broad spectrum antibiotics are usually not needed 
E) Oral route for antibiotic administration is preferred 


Correct: B (It involves muscular compartment) 


1) Gas gangrene is caused by release of exotoxin by 
Clostridium perfringes namely alpha toxin, phi-toxin, 
kappa-toxin, 

2) Muscular compartment is involved. Alpha-toxin 
secreted by C.perfringes is the cause of muscle 
destruction. 

3) Wide spread debridement is corner stone of 
management of gas gangrene. 

4) Early administration of intravenous broad spectrum 77 
antibiotics is initiated. 


Reference: 
Bailey and Love (27° edition): Page 420 


152) Which of the following toxin is responsible for 
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spread of gas gangrene? 12 products. The best characterized is the alpha toxin, 
which is a leathinase that hydrolyzes lecitiun in the cell 

A) Alpha toxin membrane, resulting in destruction of the membrane 

B) Beta toxin and widespread cell death, The other four enzymes are 

C) Hyaluronidase collagenase, protease, hyaluronidase, and 

D) Alpha toxin and Hyaluronidase dcvoxynbonuclease (DNase). 

E) Hemolysin 
Ne ference: 

Correct: D (Alpha toxin and Hyaluronidase) Microbiology and Immunology by Warren Levinson: 
Page 104 


Multiple toxins are produced by Clostridium perfringens 
and other species of clostridia that cause gas gangrene. 
A total of 7 lethal factors and 5 enzymes have been 
characterized, but no speces of Clostridium makes all 


153) A patient developed intra-abdominal collection following open cholecystectomy surgery. This is an example of? 


A) Superficial surgical site infection 
B) Deep surgical site infection 

C) Organ space infection 

D) Sepsis 

E) Multi-organ dysfunction 


Correct: C (Organ space infection) 


Surgical wound infection occurs when there is bacterial invasion occurring as a result of failure of local and systemic host 
defenses. These are usually of three types 


Types of surgical site infections | E 


Superficial surgical site infection = __ Involves skin and subcutaneous tissue ee 
Deep surgical site infection Involw2s musculo-fascial planes 
Organ space infection ae ae _Involvies organ spaces such as peritoneal cavity | 


Reference: 
Boiley and Love (27° edition): Poge 45 
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Tropical infections and infestations 


154) Which of following is most commonly employed 
treatment for hepatic hydatid cyst with highest 
success rate? 


A) Steroid administration 

B) Excision of cyst (total peri-cystectomy) 

C) Medical treatment with Albendazole 

D) Percutaneous catheter drainage (PAIR therapy) 
E) Medical treatment with metronidazole 


Correct: B [Excision of cyst (total peri-cystectomy)] 


Treatment for hepatic hydatid cyst is primarily surgical 
(although there are different other treatment options in 
evolution), A number of surgical options are available. 
These include: 


Surgical treatment 
Peri-cystectomy 


Description 
1) Excision of the cyst. 
2) It can be done either by first de- 
roofing the cyst or without 
entering the cyst. 
3) Now the word peri-cystectomy 
is being replaced by total | 
cystectomy which involves 
resection of the entire adventitial 
layer (“subadventitial resection”), 
the laminated layer, and the 
germinal layer (without opening 
the cyst itself to prevent 

| recurrence). 

` Sub-total cystectomy involves =H 
partial resection of the adventitial 
layer and total resection of the 
laminated layer and the germinal 


| layer, o2ing parte of the 


| Sub-total j 
cystectomy 


adventitial layer in place whenever 
the operation ıs difficult because of 
| the proximity of large vessels 
| and/or adhesions 
i De-roofing of cyst is done, 
followed by suturing of the ends to _ 


Marsupialization r 


liver parenchyma, leaving the cyst 
open for drainage 


Partial cystectomy Partial cystectomy, which requires 


opening of the may leave all 


or part of the laminated layer and 


ys 


germinal layer and relies on the 
lecide to 
ode, it should 


efficacy of a prot 


stroy the my 


rally not be considered 


se of tne potential for 


~ Partial hepatectomy He omy involves the en bloc 
ection of the echinococcal cyst 
along with part of the normal liver 


parenchyma 


PAIR (puncture, aspiration, injection, re-aspiration) 
therapy is an emerging treatment option for the 
management of selective group of hepatic hydatid cyst 
(particularly large, >Sem, unilocular cysts). However 
there ıs risk of cyst rupture or leakage of cyst contents 
into peritoneal cavity with subsequent anaphylactic 
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feaction with this technique Hence surgical treatment 
1 preferred in most cases 

Treatment of echinococcosis with Albendazole is 
effecuve at shanking cysts in many patients with 
hepatic hydatid cyst but medical therapy alone is 
associated with disappearance of cysts in less than 50% 
ol patients. Hence medical therapy 1s used as an adjunct 
to definitive surgical resection or drainage. 
Administration of steroids (with epinephrine) is useful in 
case if anaphylactic reaction occurs due to cyst rupture 
during operation. 

Metronidazole ıs useful in treatment of amebic liver 
Reference. 

1) Sabiston Text book of Surgery (20 edition): Page 
1479 

2) Schwartz Principles of Surgery (10° edition): Page 
1285 


155) A 26 year old male from a remote village presents 
with right lower chest pain. He gives no history of 
cough or evening rise of temperature. Bowel habits are 
normal, On X-ray, there is 2x3 cm rounded calcified 
lesion in right lower zone of lung. What is the most 
likely underlying pathology? 


A) Tuberculoma 
B) Aspergilloma 
C) Hydatid cyst 
D) Sarcoidosis 

E) Histoplasmosis 


Correct: C (Hydatid cyst) 


Hydatid cyst 1s more suggestive compared to 
tuberculosis, This 1s because: 

1) Patient belongs to village and may harbor cattles, 
sheeps, dogs etc. All these are hosts for pathogen of 
hydatid cyst (Echinococcus granulosus) 

2) There ıs no history of cough, evening rise of 
temperature or any other respiratory symptom which 
are the most common symptoms with which a patient 
of pulmonary tuberculosis presents. 

3) The right lung and lower lobes are slightly more often 
involved in pulmonary hydatid cyst (as in this patient) 
while upper lobes are most commonly involved in 
tuberculosis. 


4) Pulmonary hydatid cyst are mostly silent and found 
incidentally asa calcified lesion on chest X-ray. 


Reference: 
Bailey ond Love (27° edition): Page 67, 68 


156) A young female belonging to a remote village 
comes to you with complain of a gradually enlarging 
painful mass in the right upper quadrant. Physical 
findings are suggestive of a liver swelling. Ultrasound 
shows a space occupying mass of approximately 6 x 5 
cm with multiple freely floating echogenicity, What Is 
possible diagnosis? 


A) Hemangioma 
B) Hydatid cyst 
C) Cholangiocarcinoma 
D) Liver abscess 
E) Renal cell carcinoma 


Correct: B (Hydatid cyst) 


Patient is having hepatic hydatid cyst. Hydatid cyst is 
caused by parasite Echinococcus granulosus. Dogs are 
the definitive host while humans, sheep and cattle are 
intermediate hosts. 

When a sheep farmer, who is otherwise healthy, 
complains of a gradually enlarging painful mass in the 
right upper quadrant with the physical findings of a liver 
swelling, a hydatid liver cyst should be considered, The 
liver is the organ most often affected in hydatid cyst 
disease. The lung is the next most common. 

The diagnosis 1s made by a combination of good history 
and clinical examination supplemented by serology and 
imaging. Investigations are shown below 


Investigation Description 

Diflerentialcount Eosinophilia 

Serology ELISA and immune-electrophoresis 

Ultrasound 1) Best initial test. i 

| 2) Cyst is seen as a well 

circumsrribed swelling with 
nuuding signs on the cyst 
membrane and may contain free- 
floating hyper-echogenic hydatid 
sand, ; 

CT-scan 1) Best test over all for diagnosis of 
hydatid cyst i 
2) Shows a smooth space occupying 
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lesion containing freely floating, Marsupialization/de-roofing of cyst 
septa Partial hepatectomy 
Laparoscopic Marsupialization/de-roofing of cyst 
ERCP/Percutaneous Done in patients of hepatic hydatid surgery Peri-cystectomy (performed in some 
trans-hepatic cyst with suspected billary centers anly) 
cholanglography Involvement 
Reference: 
Treatment options for hepatic hydatid cyst are as 1) Bailey and Love (27” edition): Page 66 
follows 2) Sabiston Text book of Surgery (20" edition): Page 
1479 
Treatment options for hepatic hydatid cyst disease 3) Schwartz Principles of Surgery (10” edition): Page 
Treatment options Description 1285 
Medical therapy Albendazole (first line drug) 
PAIR therapy Puncture, aspiration, injection, re- 
aspiration 
Open surgery Total peri-cystectomy (excision) 


157) Which of the following treatment options is best for a multi-loculated hepatic hydatid cyst measuring 6 x 11 cm? 


A) Surgical excision 

B) PAIR therapy 

C) Immunotherapy 

D) Serial ultrasound examination 

E) Medical treatment with Albendazole only 


Correct: A (Surgical excision) 


According to WHO classification of hepatic hydatid cysts (based on ultrasound features and activity status of cysts), 
patient's hepatic hydatid cyst falls under class CE 2 (multi-loculated/multi-septate). PAIR therapy is not preferred in multi- 
septate cysts because of high rate of recurrence (septa do not allow complete drainage of cyst/scolidical agents cannot 
penetrate the adjacent locules). This has to be removed surgically (either total peri-cystectomy or partial hepatectomy). 


WHO classification of hepatic hydatid cyst is given below: 
CE: Cystic Echinococcosis (Human hydatid disease) 
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Suggested practico las 


Class Description 
cL 1) Unilocular Active PAIR therapy 
| (cystic 
lesion) 2) No cyst wall (early stage) 
CE1 1) Unilocular Active If< than Sem: 
Albendazole alone 
2) Cyst wall present j 
(double line sign) “Mf>Sem: 
PAIR + Albendazole 
3)Hydatid sand present | 
4) Fertile 
CE2 Multi-septate honey combcyst “Active Surgery + Albendazole 
CE3 Cyst degeneration starts “Transitional Ga 
If < than Sem: 
Ga: Cyst with detached/floating Albendazole alone 
membranes (water lily sign) 
If> Sm: 
(3b: A predominantly solid cyst but | PAIR + Albendazole 
containing daughter cysts 
Gb 
, Surgery + Albendazole 
CE4 1) Cyst with degenerated content (appear Inactive Wait and watch 
hypoechoic / hyperechoic-Ball of wool 
sign) 
| 2) No daughter cysts 
3) Not fertile 
CES 1) Solid plus calcified wall — “Inactive — Waitand watch _ 
2) Not fertile 
Reference: 


1) Schwartz Principles of Surgery (10” edition): Page 
1285 

2) Article on “Manogement of liver hydatid cysts- 
Current perspectives”: NCBI 

3) SRB’s Manual of Surgery (5° edition): Page 614-616 


158) What is the preferred treatment option for 
hepatic hydatid cyst that is active, unilocular and 
measures 7 x 11 cm? 


A) Surgical excision 

B) PAIR therapy 

C) Immunotherapy 

D) Serial ultrasound examination 


E) Medical treatment with Albendazole only 


Correct: B (PAIR therapy) 


The patient's description of hepatic hydatid cysts is 
consistent with WHO Class CE 1. PAIR therapy has a high 
success rate in these group of patients. 

following are indications of PAIR therapy 


Indications of PAIR therapy 


1) WHO class CL, CE 1, CE 3a 

2) Cyst Semin different liver segments 

| 3) | Relapsed cyst/infected cyst 

ia) Inoperable patients/those refusing surgery 

| 5) | In pregnant women and children <3 years of age 


Contraindications of PAIR therapy are as follows 


Contraindications of PAIR therapy 


11) Inaccessible cysts 

| 2) Multi-septate/honey comb cysts (WHO class CE 2) 
13) ‘Calcified cysts (WHOClassCES) 
14) Cysts having communication with biliary channels | 
+5) Hyperechogenic ots * A 


Reference: 

1) Schwartz Principles of Surgery (10° edition): Page 
1285 

2) Article on “Management of liver hydatid cysts - 
Current perspectives”: NCBI 

3) SRB’s Manual of Surgery (5"" edition): Page 614-616 


159) Which of the following is preferred for initial 
medical treatment, to prevent recurrence and to 
manage the established recurrent hydatid cyst 
disease? 


A) Albendazole 

B) Mebendazole 
C) PAIR therapy 
D) Steroid therapy 
E) Metronidazole 


Correct: A (Albendazole) 


For prevention of secondary hydatid cyst disease and 
relapses: 

1) Albendazole starting 1 week before surgery and 
Continuing to up to 3 months after surgery is 
recommended. Mebendazole was used previously but 
due to poor penetration into cysts resulting in high 
failure rate, it has been largely abandoned. 
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2) Surgical field protection should be done while 
operating for hydatid cyst. This is best achieved with 
pads soaked with scolicidal agents placed around 
surgical field, 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 1285 


160) Which of the following drugs is used for 
management of lymphedema secondary to Wucheria 
Bancrofti infection (Filariasis)? 


A) Albendazole 

B) Mebendazole 

C) Diethyl carbamazine 
D) Ivermectin 

E) Praziquental 


Correct: C (Diethycarbamazine) 


Medical treatment with diethylcarbamazine is very 
effective in the early stages of secondary lymphedema 
(before the gross deformities of eleohanuasis have 
developed), 


Reference: 
Bailey and Love (27° edition): Page 64 


161) A 39 year old male was discharged following open 
appendectomy done for ruptured appendix. After a 
few days, patient presented with complain of a fever, 
raised white cell count, non-tender swelling at wound 
site that contains multiple sinuses and foul smelling 
discharge. Patient is put on antibiotics but no clinical 
improvement has been observed, What is your 
diagnosis? 


A) Intra-abdominal abscess formation 
B) Wound dehiscence 

C) Actinomycosis 

D) Staphylococcal surgical site infection 
E) None of the above 


Correct: C (Actinomycosis) 


Swelling with multiple sinuses and discharge in a patient 
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with history of apen appendectomy for ruptured 
appendix can be indicative of actinomycosss, Resistance 
to antibiotic treatment is common and long term 
medical therapy is required to decrease the size of 
lesion which can then be surgically excised 
Actinomycosis occurs when tear forms in wall of 
intestine (eg ruptured appendix), allowing the bacteria 
to gain access to abdominal wall The classical physical 
characteristic of actinamycosis are 

1] Swelling is firm and rounded or soft and lobulated or 
rarely cystic, and ıs often mobile, 

2) Multiple secondary nodules may evolve they may 
suppurate and drain through multiple sinus tracts, 3) 
The sinuses may close transiently after discharge during 
the active phase of the disease. Fresh adjacent sinuses 
may open while some of the old ones may heal 
completely, They coalesce and form abscesses which 
then discharge (serous/sero-sanguineous/purulent) 

4) During the active phase of the disease the sinuses 
discharge grains. Them color can be black, yellow, white 
or red depending upon the organism. 

Management ıs as follows . 

1) Medical treatment [amikacin and co-trimoxazole) 
should be continued for very long period to prevent 
recurrence (25-50%) It ıs used to localize the disease 
process (that can then be surgically excised) and also to 
counteract the secondary infections. 

2) Surgical options include: wide local excisions, 
debulking surgery and amputations. 


Reference: 

1) SRB's Manual of Surgery (5° edition): Page 68, 69, 
615 

2) Bailey and Love (27° edition): Page 74 


162) A 28 year old young male presents to regional 
health center with complaint of black tarry stools 
(melena) for past 1 day. He gives history of high grade 
fever for the past 2 weeks. On examination, the patient 
appears toxic, pulse: 83/min, blood pressure: 90/60, 
respiratory rate: 25/min and temperature: 102 F. On lab 


analysis, leukocyte count is 4000/mm3. He gives no past 
history of per rectal bleed/melena. On colonoscopy, no 
abnormal findings were noted. What is the likely cause 
of patient's toxemia and bleeding per rectum? 


A) Solitary rectal ulcer syndrome 
B) Crohn’s disease 

C) Ulcerative colitis 

D) Amebic colitis 

E) Typhoid ulcer 


Correct: E (Typhoid ulcer) 


History of high grade fever for 2 weeks combined with 
toxemia, relative bradycardia [pulse not appropriately 
high compared to high fever) and decreased leukocyte 
count is strongly suggestive of typhoid (enteric) fever. If 
the patients left untreated or inadequately treated, 

the ulcers may lead to perforation and bleeding 

(melena occurs due to bleeding from typhoid ulcers 
formed by necrosis of Peyer's patches in terminal ileum, 
Bleeding can lead to hypovolemia, 


Reference: 
Bailey and Love (27° edition): Page 82 


163) Fibrosis and bands occur in gut due to which of 
following disease? 


A) Typhoid 

B) Tuberculosis 

C) Ulcerative colitis 

D) Acute ischemic colitis 
E) Amebic colitis 


Correct: B (Tuberculosis) 


In tuberculosis, the small intestine shows areas of 
stricture and fibrosis most pronounced at the terminal 
ileum as a result of which there is shortening of the 
bowel with the caecum being pulled up into a sub- 
hepatic position. 


Reference: 
Bailey and Love (27" edition): Page 88 


164) Which of the following anti-tubercular drugs 
causes peripheral neuropathy? 


A) Isoniazid 
B) Rifampin 
C) Pyrazinamide 
D) Ethambutol 
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E) Streptomycin 
Correct: A (Isoniazid) 


afaa Of Sonfazid 

1) Peripheral neuropathy 

2) Hepatitis and idiosyncratic hepatotoxicity 
3) Optic neuritis 

4) Seizures 

5) Hypersensitivity reactions (fever and rashes) 


Reference: 
Lippincott’s Pharmacology: Page 645, 646 


165) A 12 year old boy presents to emergency with 
abdominal pain, vomiting and distention. You 
diagnose him as a case of acute intestinal obstruction. 
Conservative trial with nasogastric tube placement, 
resuscitation and hypertonic saline enemas has failed. 
On laparotomy you find a bunch of round worms 
occluding the lumen and causing obstruction. What 
will be the next step? 


A) Milking of worms down the ileocecal valve 
B) Enterotomy and removal of worms 

C) Closure of abdomen and anti-round worm 
medication 

D) Normal saline enema 

E) Resection and anastomosis 


Correct: A (Milking of worms down the lleocecal valve) 


When children infested with Ascaris lumbricoides are 
given anti-helminthic therapy, many of the worms die 
and are collected at the ileo-cecal junction causing a 


low small bowel obstruction. Best initial management is 
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conservative approach as follows 
1) Intravenous fluid resuscitation and nasogastric tube 
placement 

2) Hypertonic saline enemas are administrated 

If these conservative trial fail to settle the obstruction, 
then laparotomy should be performed. At laparotomy, 
1) Bolus of worms in the terminal ileum is milked 
through the ileo-caecal valve into the colon for natural 
passage in the stool. This is followed by postoperative 
hypertonic saline enemas which will help in the 
extrusion of the worms form colon. 

2) If this ıs not possible and if the bowel wall is healthy, 
enterotomy and removal of the worms may be 
performed. 

3) If perforation is found with peritonitis/soiling of 
peritoneal cavity with worms, resection of the 
perforated/gangrenous area is done followed by 
exteriorization. Primary anastomosis ıs avoided by the 
the activity of leaked worms will not allow effective 
healing). 


Reference: 
Bailey and Love (26" edition): Page 71, 1183 
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Basic Surgical Skills and Anastomosis 


Correct: A (Polyd:oxanone) 
166) Most appropriate suture for closing midline 


abdominal wound is? Mass closure of the abdominal wall is usually preferred 
ands done using large bites and short steps with help 
A) Silk of following sutures 


B) Polygalactolic acid 1) Non-absorbat 
C} Polypropylene (Prolene) 2) Very sl 
D) Polydiaoxanone Polydioxanone 

E) Polyglycolic acid . 
` Abdominal incisions 


le sutures Nylon or polypropylene 
rbable suture material 


Following are important aspects regarding abdominal 
gt 

1) All the abdominal incisions should be planned in 

ce of surgery taking into consideration access to 

t organs, pain control, surface landmarks, 

tcome. 

sions tend to be associated with fewer 

omplications along with a better cosmetic 

nce is now preferred over the 

ara-median incision, 

uld be carried deeper through the 

, tne muscle layers be divided or 

‘oneum displayed. 

um should be picked up between two 

y inased so that no damage to the 


INCS 


ysorption time 


but s assouated 


midline, 


27" edition): Page 35, 36 

subcutaneous te: 
167) Which of following absorbable monofilament is split, and th 
used to repair rectus sheath? 4) The 


chips and is 


A) Polydioxanone underlying organs occurs This is particularly important 
B) Polygtycolic acid in the emergency situation when there may be 
C) Polypropylene dilatation of the bowel e.g intestinal obstruction. 
— 5) Mass closure of the abdominal wall is usually 

t 


preferred over layered closure, using large bites and 
short steps (shown in figure below) 


Mass dosare 
— 


Subcutaneous fat 
Antenor rectus sheath 
Rectus muscle 

Posterior rectus sheath 
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6) Sutures used for closure of abdominal wall can either 
be non-absorbable (polypropylene or nylon) or very 
slowly absorbable (polydiaxanone). In pediatric age 
group (0-18), closure of abdominal wall is preferentially 
done with absorbable suture (polydioxanone) because 
the healing rates are faster with less risk of wound 
dehiscence 

7) When closing abdominal wall, the length of the 
suture material should be at least four times the length 
of the wound to be closed (Jenkin’s rule) to minimize 
the acute risk of abdominal dehiscence or later risk of 
incisional hernia. 


Reference: 
Bailey and Love (27° edition): Page 86, 121 


168) Which of following is most resistant to infection? 


A) Silk 

B) Polypropylene 

C) Vicryl 

D) Catgut 

E) Surgical steel/metal stapler 


Correct: E (Surgical steel/metal stapler) 


Tissue reaction represents body’s inflammatory 
response which develops 2-7 days after suturing the 
tissue. Low tissue reaction means that there will be low 
inflammatory response which will not delay wound 
healing nor will increase the infection rate. 

Tissue reaction with prolene is low while with steel 
wires is minimal. Hence steel wires will have the lowest 
tissue reaction, miminal inflammatory response and 
hence the lowest infection rates. 


Reference: 


1) Article on "Tissue Reaction”: Science Direct topics 
2) Bailey and Love (27° edition): Page 92 


169) Which of following is strongest suture material in 
vivo? 


A) Catgut 
B) Polyglactin (Vicryl) 
C) Polypropylene 
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D) Polydioxanone 
E) Silk 


Correct: C (Polypropylene) 


Non-absorbable materials of synthetic origin (e.g. 
polypropylene) are the strongest sutures in vivo because 
1) They retain their tensile strength indefinitely (>1 year) 
2) They do not change in mass in the tissues. 

Examples include stainless steel sutures, polypropylene, 
polyester and poly-butester. 

Non-absorbable materials of biological origin (e.g. silk) 
loose there strength because in vivo they fragment with 
time. 

Absorbable sutures show a decay of tensile strength with 
the passage of time depending upon their half-life. 


Absorbable sutures Non-absorbable sutures 


Plain Catgut Silk 

Chromic catgut Linen 

Polyglactin (Vicryl) Nylon 
“Polydioxanone (PDS) Surpical steel 

Polyglycolic acid Polypropylene 

Polyglycaprone Polyester 

Polyglyconate Polybutester 
Reference: 


Bailey and Love (27° edition): Page 35, 36 


170) Which of following holds true regarding vascular 
repair? 


A) 2/0 suture is best for repairing femoral artery 

B) At least 3 to 4 throws of well-laid reef knot are 
required 

C) Monofilament suture is used for repair/anastomosis 
D) Vessels should always be sewn with the needle 
moving from outside to inside along the downstream 
edge of the vessel anastomosis 

E) The suture line must be irregular 


Correct: C (Monofilament suture is used for 
repair/anastomosis) 


Following are the important principles of vascular 
anastomoses 
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Double layer Senn and 1) Inner layer is 


1) Polypropylene ts the best suture for vascular technique Kocher Stadie cong 
anytomasis Iti nonabsorbable, monofilament in continuous 
Dur ASUN d bod sused. fashion taking all 
2} Sutwesue dep : layers of put wall 
uxo 2) Outer layer is 
240e sutured with silk, in 


conti 


us or 
interrupted manner 
(sero-muscular) 


ows Of reef-liyot are required. f 

De regula E In pediatric age group (0-18 years), interrupted single 
be sewn with the needle layer or continuous extra-mucosal sutures are used for 

ut on the downstream intestinal anastomosis 

Od creating an intimal flap 


rotic plaq 


at the end of 


re removed 
al/graft such as Dacron, PTFE 
dinto the body. 
biorbsble 

hat a why polypropylene which [sa 
ure, is considered best suture for 


— Sina 


Mucosa 


Extra maconal technigue: Al tees of pa beclacing sud mucosa (righ 
in olagen content) has bers encorporated Mucosa ly spared 


27° edition): Page 99 


171) Which of the following is latest and most Reference: 
preferable technique for intestinal anastomosis? Boiley and Love (27° edition): Page 97, 121 


A) End to end anastomosis 172) Which of the following is true regarding 
B) Single layer extra-mucosal technique characteristics of Polyglactin (Vicryl) suture? 


C) Two layer technique 
D) Sero-muscular technique A) It is braided and multifilament suture 
E) Through and through anastomosis B) It gets absorbed in 2 weeks 
C) It causes high tissue reaction 
Correct: B (Single layer extra-mucosal technique) D) It is commonly used for skin closure 


E) Knotting quality is poor 


Comments 
Single layer sero- It is a sero-muscular 
muscular suture and does not 
ag technique IARI Polyglactin (Vicryl) has following characteristics 


bees nieas J) itis a braided and multifilament suture. 
porates all 


Founder 


lembert 


Correct: A (It is braided and multifilament suture) 


layer 1itinc 
a or Š Ho 2) It has excellent knotting quality. 
extra-mucosal layer of gut wall 
technique except mucosa 3) It is Copolymer of lactide and glycolide (ratio of 


2) Preferred method 90.10), coated with polyglactin and calcium stearate. 4) 
Approximately 60% tensile strength remains at 2 weeks. 
Approximately 30% remains at 3 weeks. 
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5) Complete absorption 60-90 days. Peripheral nerve Injuries during general anesthesia (0/4%) 


6) Tissue reaction is mild. Nerve Description 

7) Itis not used in tissues that require prolonged damaged zd 
approximation under stress because it gets absorbed Ulnar 1) it the most commonly damaged nerve in 
8) Itis used where absorbable sutures required, e.g. gut nere general anesthesia (033%) 


2) The most common type of nerve injury 15 
neuropraxia 

3) The most common cause is the improper 
positioning of patient that leads to 


anastomoses, vascular ligatures. 
9) Itis termed ‘workhorse’ suture for many applications 
in most general surgical practices. 


Reference: compresuon of nerve between bone and 


Bailey and Love (27° edition): Page 93 operating table (as ulnar nerve runs quite | 
superficial behind the medial epicondyle) 


resulting in compression of vasa-vasorum and 


173) Which of the following nerves is most commonly roudiant nerve: nthemnia 


damaged during general anesthesia? Radial Most commonly damaged due to compression | 
nerve of nerve between edge operating table and 

A) Ulnar nerve humerus 

B) Sciatic nerve Brachial When the arm postion is held in excessive 

C) Median nerve plexus abduction and lateral rotation. 

D) Tibial nerve Sciatic It is at increased risk of damage in thin 

E) Brachial plexus nerve patients placed on hard operation table in 

lithotomy position i 

Correct: A (Ulnar nerve) Common Itis damaged when compressed 
peroneal 1) Against head of fibula in lithotomy position 
nerve 2) Between head of fibula and operation table 


Details of peripheral nerve injuries during general 


à À in lateral posivon 
anesthesia are given in table as follows: nee 


Reference: 


Article on “Injury during anesthesio”: Oxford academic BJA education 


174) Which of following is correct regarding diathermy? 


A) Continuous pulse causes coagulation 

B) Alternating pulse causes cutting 

C) Frequency of 400KHZ to 10 MHZ Is used 

D) Direct current is used 

E) Maximum current flow occurs at point of least surface area 


Correct: C (Frequency of 400KHZ to 10MHZ is used) 


Surgical diathermy involves current frequencies in the range of 400 KHz to 10 MHz, Alternating current is used. During 
Coagulation, intermittent current waveform is produced while cutting produces continuous waveform. 
As the area of contact increases, the current flow increases because less resistance is encountered. Less resistance to 
current flow will result in less generation of heat. This principle is used in surgical diathermy where the amount of contact 
of diathermy pad is increased so that less resistance 1s encountered to current flow resulting in less generation of heat. If 
the contact area Is small, more resistance will be there to current flow resulting in more generation of heat which can be 
harmful to patient. 
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2) Article on “Surgical Incision by High Frequency Coutery”: Indian Journol of Surgery 


175) You are going to operate lipoma on right thigh in a patient who is having implanted pacemaker for some cardiac 
disease, Where should the diathermy pad be placed in order to have minimum interference with cardiac pacemaker? 


A) Below right calf 
B) Below left buttock 
C) Below left calf 

D) Below left ankle 
E) Below right ankle 


Correct: A (Below night calf) 


In è patient with cardiac pacemaker, following preceutions should be taken into account. 

1) Use of bipolar diathermy 

2) The dispersive electrode should be close to the area of the proposed cautery and as far from the device as possible so 
that a closed circuit ıs formed that avoids current flow through rest of the body. 

3) Bursts of electrocautery should be as brief as possible to avoid prolonged inhibition. 

rmy pad should be placed far away from the pacemaker device 

ectrode and dispersive pad should not be parallel to the presumed lead configuration and are best if 
lar to the lead to avoid current traveling down the device leads. 

Thus while doing ceutery on right thigh for lipoma, the pad should be placed under right calf (perpendicular 
configuration of active electrode and pad) so that that the current passes through the right thigh, to the right calf and 
through the diathermy pad to be grounded. In this way the current does not passes through the rest of the body. 


perpendic 


Closed circurt with current passing from active 

electrode > lipoma > right calf > Dispersive pad > 

ground/earthed No current passi ing through Pacemaker(no 

torso and hence no irterference with pacemaker involvement 
of current 


through torso) 
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Conversely if the diathermy pad is placed on the left side of body (i.e. the active electrode and diathermy pad in parallel 
configuration), the current will pass from right thigh -> Torso (chest, abdomen, pelvis) > Left buttock/thigh/calf. This 
current pathway from right to left side will interfere with the pacemaker (see the figure below) 


Current flow 


Generator 


À Bovie electrode 


2-7 t 


; | Current passes 
through body interfering 


with pacemaker 


Return electrode 


Right calf is preferred over right ankle because of increase surface area of Calf that will be in contact with the dispersive 
pad. This will result in maximum area of contact, maximum current flow with least resistance and ve ry less generation of 


heat. 


Reference: 
Anesthesia secrets by James Duke (4" edition): Page 457 


176) Which type of waves are used in harmonic scalpel 
while cutting the tissues? 


A) Radiofrequency ablation 
B) Ultrasonic waves 

C) Ultraviolet rays 

D) X-rays 

E) None of the above 


Correct: B (Ultrasonic waves) 
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Following are important aspects of harmonic scalpel 

1) It uses ultrasound technology to cut tissues while 

simultaneously sealing them. 

2) The scalpel vibrates with frequency of 20 000-50 000 
z range and cuts through tissues. These vibrations, 

rather than the heat causes sealing of ve and tissue 

by protein denaturation and helping in hemostasis 

while simultaneously Cutting through the tissue. 

3) Less smoke is produced and hence visibility is 

enhanced 
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4) It can cut through the thick scar with precision. 

The disadvantages includes 

1) It Lakes longer to cut and coagulate tissues than 
diathermy, 

2) Diathermy can be used to coagulate a bleeding vessel 
at any time. But in comparison, the harmonic scalpel 
can only coagulate as it cuts. 


Reference: 
Bailey and Love (27° edition): Page 104 


177) Which of the following is most common injury 
with diathermy use? 


A) Channeling 
B) Electrocution 

C) Explosion 

D) Burn 

E) Interference with pacemaker 


Correct: D (Burn) 


Burns are the most common type of diathermy 
accidents in both open and endoscopic surgery, They 
are far more common in monopolar than bipolar 
diathermy. 


Reference: 
Bailey and Love (27° edition): Page 103 


178) What is the most common injury cause by 
esmarch bandage application to limb? 


A)Vascular injury 
B) Muscular injury 
C) Nerve injury 

D) Bone injury 

E) Ligamental injury 


Correct: C (Nerve injury) 


Most common complication of tourniquet is nerve 
palsy. The use of Eschmar bandages which generates 
pressures > 1000mmHg is associated with a higher 
degree of nerve injury compared with pneumatic 
tourniquet 

Most commonly damaged nerve in upper limb is radial 
nerve (followed by ulnar and median nerve) 

Most commonly damaged nerve in lower limb is sciatic 
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nerve (common peroneal nerve more involved than 
tibial nerve). 

Nerve fibers with larger diameters are more affected, 
Neuropraxia is commonest type of nerve injury and thus 
the overall prognosis is good with most recovery 
occurring within six months. 


Article on “Complication of arterial tourniquet”: South 
African Journol of Anesthesia and Analgesia 


179) Which of following is correct regarding lithotomy 
position? 


A) There are less chances of damage to femoral nerve 
on >90 degree hip flexion 

B) There are less chances of damage to obturator 
nerve on >90 degree hip flexion 

C) There are less chances of damage to sciatic nerve on 
>90 degree hip flexion 

D) There are less chances of damage to sciatic nerve 
with >30 degree of hip abduction 

E) Both legs should not be elevated at the same time 
to increase venous return 


Correct: B (There are less chances of damage to 
obturator nerve on >90 degree hip flexion) 


Compression to lower extremity peripheral nerves is the 
most common injury encountered in lithotomy position. 
Neuropathies may be unilateral or bilateral and are 
directly correlated with time spent in this position 
(especially longer than 2 hours). 


Lower extremity Mechanism of Injury 
peripheral nerve 
Sciatic and , 1) Hyperflexion (>90) of thighs 
common peroneal 2) The common peroneal nerve may | 
nerve be compressed at the fibular neck 
in lithotomy (due to insufficient 
- padding). 4 
Femoral nerve Hyperflexion of hip | 
Saphenous nerve Injured when medial tiblal condyle 
N is pressed í j 
Obturator nerve 1) Hip abduction to “30 degree 


2) Less chances of damage with 
thigh flexion 
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Reference. 
Anesthesia Secrets by James Duke (4™ edition): Page 
152-154 


180) Which of following is true regarding dressings? 


A) Duoderm is permeable to fluids 

B) Tegasarb should be used in third degree burns 

C) Alignate dressings are for light exudates 

D) Keltostat dressings are for partial thickness burns 
E) Acryderm absorbs moderate to heavy exudates 


Correct: D (Keltostat dressings are for partial thickness burns) 


DuoDerm is impermeable to fluids and bacteria. 

Tegasorb should not be used over third degree burns/eschar or puncture wound. 
Alignate dressings are used for moderate to heavily exudating wounds 

Keltostat dressing is used for partial thickness burns and for skin donor sites 
Acryderm absorbs moderate to minimal exudate 


Reference: 
Washington Manual of Surgery (7" edition): Page 183-189 
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181) Which of following is true regarding laparoscopic 


cholecystectomy? 


A) Open Hassan technique is not recommended In 
clective procedures 

B) Conventionally four port laparoscopic 
cholecystectomy is performed 

C) Supra-umbilical incision is not performed 

D) Veress needle is used in open technique 

E) Bleeding disorder is not a contraindication 


Correct: B (Conventionally four port laparoscopic 
cholecystectomy is performed) 


A standard four-port laparoscopic cholecystectomy 
consists of 

1) 10-mm optical port 

2) 10-mm port in the epigastrium 


Principles of Laparoscopic and Robotic Surgery 


3) 5-mm port in the right upper quadrant 


4) 5-mm portin the right lower quadrant. A three-port 


cholecystectomy has also been described in which all 
retraction is applied by the surgeon's left 

hand instrument and there is no dedicated fundal 
retractor. However, there is no evidence that the 
elimination of the fourth port alters outcome in terms 
of postoperative pain or complications, 


Reference: 


Kirk Generol Surgical Operations (6° edition): Page 272 


182) Which of following are relative contraindications 


of laparoscopic surgery except? 


A) Over weight patient 
B) Old age 

C) Pregnancy 

D) Acute cholecystitis 
E) Cirrhosis 


Standard 4-port laparoscopic cholecystectomy 
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Correct: B (Old age) 


Contamuications of laparoscopic surgery. 
Absolute Major coagulation/bleeding disorder 
contraindications Generalized peritonitis 

Intestinal obstruction 

Severe chronic obstructive pulmonary 

disease 

Ischemic heart disease 

Patient unfit for general anesthesia 

| Hemodynamically unstable patient 
Relative Pregnancy 
contraindications Obesity 
Cirthosis/jaundice 
Previous upper abdominal surgery 
Unexperienced surgeon not familiar 
with equipment/technique 
Acute 
cholecystitis/empyema/emphysemat 
ous cholecystitis 
(Laparoscopic cholecystectomy 
performed within 72 hours of acute 
cholecystitis yields better results 
compared to interval 
cholecystectomy and is hence 
considered gold standard treatment 
for management of acute 
_ cholecystitis) 


Reference: 

1) Kirk General Surgical Operations (6" edition): Page 71 
2) Bailey and Love (27" edition): Page 110, 112, 113 

3) MRCS Essential Revision notes 188 


183) Which of the following is absolute 
contraindication to laparoscopic cholecystectomy? 


A) Liver cirrhosis 

B) Previous abdominal surgery 
C) Obese patient 

D) Pregnancy 

E) Generalized peritonitis 


Correct: E (Generalized peritonitis) 
All are relative contraindications for laparoscopic 


cholecystectomy except generalized peritonitis 
(absolute contraindication). 
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Reference: 
1) Kirk General Surgical Operations (6" edition): Page 71 
2) Bailey and Love (27 edition): Page 110, 112, 113 

3) MRCS Essential Revision notes 188 


184) What should be the correct Azimuth angle for 
maximum laparoscopic task performance? 


A) 15 degree 
B) 30 degree 
C) 60 degree 
D) 90 degree 
E) 120 degree 


Correct: B (30 degree) 


For bimanual tasks performance in laparoscopic 
procedures, determination of manipulation, elevation 
and azimuth angles is important for ease of 
performance so that maximum laparoscopic task can be 
performed efficiently. These angles in turn are 
determined by location of the port sites. 


Angles Descr Values/Range 
Manipulation The angle between 60 degree 
angle thetwoinstruments (Range: 15-75) 
(active and assisting) 
Azimuth The angle between 30 degree 
angle the instrument and (Range: 15-45) 
the optical axis of 
the endoscope 
Elevation The angle between 60 degree 
angle the instrument and 


the horizontal plane. 


Port placement is based on “Base-ball diamond” 
concept (figure at bottom of next page). The three 
principles are. 

1) Half the instruments should be in and half out so that 
the elevation angle is 60 degree 

2) Contralateral port position (telescope opposite to the 
target organ) with equal Azimuth angles (30 degrees) 

3) Manipulation angle should be 60 degrees. 95 
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Various angles in laparoscopic procedures 


Referenc 


Kirk General Surgical Operations (6* edition): Page 71- 


73 


185) A young patient is undergoing laparoscopic 
cholecystectomy, During creation of 
pneumoperitoneum, patient develops sudden 


hypotension (blood pressure falls from 120/80 to 
80/60) with a pulse rate of 120 beats/minute, Which 
of following seems to be the likely cause? 


A) Respiratory compromise 
D) Decrease in venous return 
C) Trauma to great vessels 
D) Anaphylactic shock 

E) None of the above 


Correct: B (Decrease m venous return) 


Hypotension, which occurs in up to 13% of laparoscopies, 
is a potentially serous complication. In this patient, 
hypotension occurred due to 

1) Higher insulation pressures (>25 cm H20/18 mm He) 
led to collapse of major abdominal veins (particularly the 
inferior vena cava), which decreases venous return and 
leads to a drop in preload and cardiac output. 

2) Reverse Trendelenburg position is made for 
laparoscopic cholecystectomy. This position further 
decreases preload, cardiac output, and mean arterial 
pressure. 


Reference: 


Morgan and Mikhail’s Clinical Anesthesiology (5° 
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186) Which of the following is an advantage of 
minimal access surgery? 


A) Improved visualization 

B) Achievement of good hemostasis 

C) Requirement of hand-eye coordination 

D) Conversion to open procedure 

E) Increased wound associated complications 


Correct: A (Improved visualization) 


Advantages of minimal access surgery 


1) Improved visualization 
2) Decrease in wound site 
` 3) Reduction in wound complications (dehiscence, 
infection, bleeding, herniation, nerve entrapment) 
4) Decrease in wound pain 
5) Decreased heat loss 
6) Improved mobility 


Reference: 
Bailey and Love (27° edition): Page 107 


187) Which of the following is appropriate position 
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while performing laparoscopic cholecystectomy? 


A) Prone position 

B) Trendelenburg position 

C) Trendelenburg position with a right tilt 

D) Trendelenburg position with a left tilt 

E) Reverse Trendelenburg position with a left tilt 


Correct: E (Reverse Trendelenburg position with a left 
tilt) 


Reverse Trendelenburg position with left tilt is 
particulariy useful in laparoscopic cholecystectomy 
because 

1) The head up position allows abdominal viscera to be 
displaced downwards due to the effect of gravity. 

2) The left tilt allows the right upper quadrant to 
become more prominent (“right up”) facilitating 
exposure of surgical field. 

However there are also associated side effects with 
such extreme position e.g. decrease in venous return, 


Reference: 
Fischer's Mastery of Surgery (7" edition): Page 3917 
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188) A 3 yrs old child was brought by parents with 
complaint of frequent falls and gait problems. On 
examination, the child assumes the hands-and-knees 
position and then climbs to a stand by "walking" his 
hands progressively up his shins, knees, and thighs 
from sitting position. The calves are bulky bilaterally. 
Parents also gave history that the child's brother had 
died previously of the same disease. What is your 
diagnosis? 


A) Poliomyelitis 

B) Transverse myelitis 

C) Ouchene muscular dystrophy 
D) Amyotropic lateral sclerosis 
E) Polymyositis 


Correct: C (Duchene muscular dystrophy) 


1) Duchene muscular dystrophy is an X-linked recessive 
disorder due to alterations in “dystrophin” that most 


(ruscle reploced by fet end fitresis) 
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commonly affects boys. There is proximal muscle 
weakness that usually begins around the age of four, 
worsens quickly, and affects thighs and pelvis muscles 
first followed by the arms, Most are unable to walk by 
the age of 12. 

2) Affected muscles appear larger due to increased fat 
content (pseudohypertrophy), 

3) Gower sign is classic for DMD. When a child tries to 
arise from lying on his stomach, he compensates for 
pelvic muscle weakness through use of the upper 
extremities: first by rising to stand on his arms and 
knees, and then “walking” his hands up his legs to stand 
upright. 

4) Most common cause of death is from respiratory 
infections and cardiac insufficiency (dilated 
cardiomyopathy). 

Features of DMD are summarized in figure below: 


Beanscamer 


189) Why are children predisposed to increased risk of 
developing hyponatremic encephalopathy compared 
toadults? 


A) Higher brain-skull ratio 

B) Underdeveloped adrenal glands 
C) Hypoaldosteronism 

D) Underdeveloped renal system 
E) None of the above 


Correct: A (Higher brain-skull ratio) 


Because of their higher brain/intracranial volume ratio, 
children are at increased risk for sequelae of acute 
hyponatremia compared with adults including 
headache, lethargy and seizures, and potentially even 
respiratory and cardiac arrest secondary to brain stem 
herniation. 


Reference: 


Article on “Risk of acute hyponatremia in hospitalized 
children and youth receiving maintenance intravenous 
fluids” 


190) A newborn baby was born with abdominal wall 
bulge measuring 1 cm defect in midline. On 
examination, no bowel Is present in the bulge. Which 
of the following is the best treatment option? 


A) Observation without planned intervention 

B) Observation with primary closure after age 4 

C) Placement of a silo followed by primary closure 
D) Emergency primary closure of the defect 

E) Emergency closure of the defect with a prosthetic 
mesh 


Correct: A (Observation without planned intervention) 


The child has an umbilical hernia. In most children, 
umbilical hernias less than 1 cm in size close 
spontaneously by the age of 4. Primary repair is 
indicated if the hernia is incarcerated, if the child is 
older than 4 years of age, or if the defect is greater than 
1.5 cm, Prosthetic mesh is not indicated. Other 
abdominal wall defects that can occur in children are 


omphaloceles and gastroschisis; both result in 
evisceration of bowel and require emergency surgical 
treatment to effect immediate or staged reduction and 
abdominal wall closure. 


Reference: 
Bailey and Love (27° edition): Page 1036-1037 


191) Which of the following pediatric conditions 
usually resolve spontaneously? 


A) Hypospadias 

B) Umbilical hernia 

C) Biliary atresia 

D) Anorectal malformation 
E) None of the above 


Correct: B (Umbilical hernia) 


In umbilical hernia, the umbilical defect is present at 
birth but closes as the stump of the umbilical cord 
heals, usually within a week of birth. This process may 
be delayed, leading to the development of herniation in 
the neonatal period. The umbilical ring may also stretch 
and reopen in adult life. Conservative treatment is 
indicated under the age of 2 years when the hernia is 
symptomless. Parental reassurance is all that is 
necessary. Of hernias 95% will resolve spontaneously. If 
the hernia persists beyond the age of 2 years it is 
unlikely to resolve and surgical repair is indicated, 


Reference: 
Bailey and Love (27° edition): Page 1036-1037 


192) A 2 year old child developed sudden onset of 
colicky abdominal pain followed vomiting that was 
initially non-bilious but later became bilious. On 
examination, a “sausage like mass” is palpable in right 
upper quadrant. What is the most likely cause? 


A) Peritonitis 

B) Intussusception 
C) Volvulus 

D) Appendicitis 
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E) Infantile hypertrophic pyloric stenosis 
Correct: B (Intussusception) 


Following are important aspects of intussusception. 

1) It occurs most frequently in children from 2 months 
to 2 years of ape. 

2) Most common type in children is ileocolic. 

3) Most common cause ts hyperplasia of Peyer's 
patches in terminal ileum (usually secondary to a viral 
infection) 

4) Other causes usually in children > 2 years of age 
include a pathological lead point, such as enteric 
duplication cyst, Meckel’s diverticulum, small bowel 
lymphoma. Such cases usually cause recurrent 
intussusception 

5) Clinical features include a previously healthy infant 
presents with colicky pain and vomiting (initially milk, 
later bile). Between episodes, the child initially appears 
well 

6) Passage of ‘red currant jelly’ stool (late feature 
suggestive of infarction) 

7) Important clinical signs include dehydration, 
abdominal distension and a palpable sausage-shaped 
mass in the right upper quadrant and a positive “Dance 
sign” Le. there will be emptiness in right lower quadrant 
on palpation with fullness in right upper quadrant. 


8) An initial plain radiograph shows signs of small bowel 
obstruction and a soft-tissue opacity 

9) Diagnosis is confirmed on an abdominal ultrasound. 
10) Initial measures include intravenous fluid 
resuscitation, administration of broad-spectrum 


antibiotics, nasogastric drainage and non operative 
reduction using an air enema. Note that ai enema is 
contraindicated if there is peritonitis, perforation or 
shock. More than 70% of intussusceptions can be 
reduced non-operatively. 

11) Operative reduction (open/laparoscopic) is 

indicated in case of strangulation, perforation, 

pentonitis and recurrent episodes of intussusception. 
12) The intussusception is milked distally by gentle 
compression from its apex at an open procedure. 

13) Resection and primary anastomosis is done in case 
of an irreducible intussusception or one complicated by 
infarction or a pathological lead point. 


Reference: 
Bailey ond Love (27° edition): Page 129-130 


193) A 2 year old child developed sudden onset of 
colicky abdominal pain followed vomiting that was 
initially non-bilious but later became bilious. On 
examination, a “dance sign” is positive. What is the 
best investigation to be carried out to confirm the 
diagnosis? 


A) X-ray abdomen 

B) Ultrasound 

C) MRI 

D) Invertogram 

E) None of the above 


Correct: B (Ultrasound) 


This child is having intussusception as evident by 
positive “Dance sign”. 


Reference: 
1) Pediatric Surgery by Peter Motte: Page 273 
2) Boiley and Love (27* edition): Page 129-130 


194) A 3 weeks old child presents with non-bilious 
Projectile vomiting. What diagnosis should be 
suspected keeping in mind the age of child? 


A) Congenital hypertrophic pyloric stenosis 
B) Duodenal atresia 

C) Acute appendicitis 

D) Intussusception 

E) Volvulus 
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Correct: A (Congenital hypertrophic pyloric stenosis) 


| Infantile hypertrophic pyloric stenosis (IHPS) presents 
with 

1) Non-bilious projectile vomiting between 2 and 8 
weeks of age 

2) Baby ıs particularly hungry (differentiates from other 
causes of vomiting such as infections), 

3) There is visible gastric peristalsis passing from left to 
right across the upper abdomen during a test feed. 

4) An ‘olive’ like mass is palpable in the right upper 
quadrant. 

} 5) The diagnosis can be confirmed by an ultrasound 
(shows the thickened pyloric muscle). 

6) Infant must be adequately rehydrated. The 
hypochloremic hypokalemic alkalosis should be 
corrected by giving 150-180 mL/kg/day of 0.9% saline 
with 0.15% KCI in 5% glucose. Oral feeding is 
discontinued and the stomach emptied with nasogastric 
tube; ongoing gastric losses should be replaced 
intravenously. 

7) Definitive treatment is surgery known as Ramstedt’s 
pyloromyotomy (laparoscopic/open supra-umbilical 
incision) 


Reference: 
Bailey and Love (27" edition): Page 128 


195) Which of the following is appropriate 
management in case when hyocrtrophic pyloric 
mucosa is cut down (deep mucosal perforation) 
iatrogenically in a patient of infantile hypertrophic 
pyloric stenosis? 


A) Do immediate primary repair 
B) Pass widebore drain and post pylorus feeding tube 
C) Perform muscle and mucosa repair and postpon. 
the operation 

D) Perform muscle and mucosa repair and continue to 
do surgery on other side of pylorus 

E) None of the above 


Correct: D (Perform muscle and mucosa repair and 
continue to do surgery on other side of pylorus) 
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Entrance into the lumen during pyloromyotomy should 
be a rare event. If it occurs, the submucosa should be 
approximated with interrupted fine absorbable suture 
and a portion of omentum placed over this site. An 
infrequently needed alternative is to reapproximate the 
myotomy site, rotate the pylorus 180 degree, and 
perform a myotomy on posterior wall of pylorus. 


Reference: 
Management of infantile hypertrophic pyloric stenonis: 
Up-to-date 


196) Which of the following is the best investigation in 
case of Congenital Hypertrophic pylori stenosis? 


A) Barium meal 

B) Barium swallow 
C) Manometry 

D) Endoscopy 

E) Ultrasound 


Correct: E (Ultrasound) 


Congenital hypertrophic pyloric stenosis can be 
diagnosed clinically. During a test feed there is visible 


gastric peristalsis passing from left to right across the 
upper abdomen and in a relaxed baby the pyloric 
‘tumor’ is palpable as an ‘olive’ in the night upper 
quadrant. The diagnosis can be confirmed by an 
ultrasound, which shows the thickened pyloric muscle. 


Bailey and Love (27° edition): Page 128 


197) Which of following is appropriate step regarding 
management of a newborn with congenital 
diaphragmatic hernia (CDH)? 


101 


A) Administration of intravenous steroids 
B) Placement of bilateral chest tubes 
C) In aediate thoracotomy with lung resection 


D) Immediate laparotomy with repair of the 


diaphragm 
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E} Observation, mechanical ventilation, until the 
newborn is stable and then elective surgical repair 


Correct: E (Observation, mechanical ventilation, until 
the newborn is stable and then elective surgical repair) 


The principal causes of morbidity and mortality in 
infants with CDI are 

}) Pulmonary hypoplasia 

2) Pulmonary hypertension 

The hernia itself ts not the cause of morbidity/mortality. 
Thus these patients require cardiopulmonary support 
and stabilization pror to any operative repair. 

1) Initial management for severe hypoxia and 
respiratory distress at birth include mechanical 
ventilation (at low tidal volumes and permissive 
hypercapnia to prevent barotrauma) 

2) In infants with refractory hypoxia, extracorporeal 
membrane oxygenation (ECMO) has been used to 
stabilize the patient pror to repair. (ECMO acts asa 
bridge that allows the lungs to mature while awaiting 
definitive treatment but is not the treatment itself). 
3) For the stable infant without significant pulmonary 
hypertension, surgical repair can usually safely be 
performed after a period of stabilization lasting more 
than 24-48 h. 


Reference: 


Fundamentals of Pediatric Surgery by Peter Mattei: 
Poge 535 - 541 


198) Early primary closure of exomphalos (if possible) 
should be done because of which of the following 
reasons? 


A) Risk of line infection and sepsis 

B) Fibrosis of gut may occur 

C) Maternal issues 

D) Lax abdominal wall in early age permits easy 
closure 

E) None of the above 


Correct: A (Risk of line infection and sepsis) 
The advantages of primary repair include 


1) A secure fascial closure 
2) Fewer number of procedures are required. 
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3) Less risk of fistula formation. 

4) Earlier enteral feeding after primary closure 

decreases complications related to parenteral nutrition 
including line infection, cholestasis, hepatic dysfunction 
and sepsis 


Reference; 
Fundomentols of Pediatric Surgery by Peter Mattei: 
Page 525 


193) What is the appropriate surgical treatment for a 
child born with small omphalocele? 


A) Covering with gentian violet 

B) Primary repair of defect 

C) Delayed closure of abdominal wall 
D) Amnioinversion | 
E) Observation alone f 


Correct: B (Primary repair of defect) 


After the initial assessment, the surgical approach to 
the correction of the abdominal wall defect is dictated 
by 

1) The size of the defect 

2) The presence of comorbidities (prematurity, 
respiratory insufficiency, cardiac disease) 

3) The presence of other congenital anomalies or 
syndromes 

There are three principal therapeutic options: 

1) Primary closure of the defect, which is used in small 
omphaloceles (<3 cm) 

2) Delayed closure (“paint and wait”), which is used 
when the patient has significant comorbidities 

3) Amnioinversion technique, which is used in patients 
with large defects and no significant comorbidities. 


Reference: 


Fundamentals of Pediatric Surgery by Peter Mattei: 
Page 524 


200) A child born with gastrochisis is undergoing 
primary closure of anterior abdominal wall. Shortly 
after closure, the patient develops tachycardia (160 
beats/minute), Blood pressure of 60/0 mmHg, oliguria 
and increasing air way pressure. What will be the 
appropriate management step? 
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A) Administer deep anesthesia 

B) Increase FiO? on ventilator 

C) Give additional dose of muscle relaxant 

D) Postpone surgery and plan abdominal closure on 
later date 

E) Additional dose of sedatives should be administered 


Correct: D (Postpone surgery and plan abdominal 
closure on later date) 


Potential disadvantage of primary closure in gastrochisis 
and omphalocele is the risk of abdorninal compartment 
syndrome resulting from tight abdominal wall closure, 
The patient in above scenario has developed abdominal 
compartment syndrome as evident by increasing airway 
pressures and decreased urine output and blood 
pressure. 

At the time of fascial closure, selection of the proper 
closure technique is essential so that fascia should be 
closed without tension, avoiding the possibility of 
development of abdominal compartment syndrome). 
Following steps should be kept in mind, 

1) If closure is too tight, it is best to apply a temporary 
dressing/ plastic sheet. There should be attempts of 
gentle reduction every 12-24 hours. After adequate 
reduction of bowel is achieved, repair of abdominal wall 
is performed. 

2) Alternatively, synthetic bridging material can be used 
for fascial closure but can be used at the level of 
become infected and eventually need to be removed. 


Reference: 
Fundamentals of Pediatric Surgery by Peter Mattei: 
Page 521, 524, 52 


201) “Double-bubble” sign is the characteristic 
radiologic feature of which of following pathological 
conditions? 


A) Intussusception 

B) Infantile hypertrophic pyloric stenosis 
C) Meconium ileus 

D) Annular pancreas 

E) Necrotizing enterocolitis 


Correct: D (Annular pancreas) 


The double bubble sign is seen in infants and represents 


BASIC PRINCIPLES 


1) Dilatation of the stomach proximally (S) 
2) Dilatation of duodenum distally (D) 


It is seen in both radiographs and ultrasound, and can 
be identified antenatally. It can be present in following 
congenital conditions 

1) Annular pancreas 

2) Duodenal atresia 

3) Duodenal web 


202) Which of the following Salter Harris types of 
fractures are most commonly encountered in pediatric 
age group? 


A) Type! 
B) Type ll 
C) Type lll 
D) Type lv 
E) Type V 


Correct: B (Type Il) 


Reference: 


Pediatric Fractures: Ortho-bullets 


203) What will be the likely diagnosis in young child 
with facial erythematous skin nodules and mental 
retardation? 
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A) Neurofibroma 


B) Neurofibromatosis 
C] Glioblastoma multiforme 
D) Tuberous sclerosis 


E) None of the above 


Correct. D (Tuberous sclerosis) 


martomas in CNS and skin 
ingiolibromas C 
itral regurgitation 
Sh-leafspots D 
cardiac Phabdomyoma 
(uberous sclerosis) 
autosomal d minant 
ind (intellectual disability) 
renal \nglomyolipama E 
eizures and Shagreen patches 


Reference. 
Tuberous Sclerosis Clinical Presentation: Article on 
Medscape 


Reference: 
Bailey and Love (27° edition): Page 133 


204) Which is the surgical treatment of annular 
pancreas? 


A) Pancreatic resection 

B) Pancreatico-duodenectomy 
C) Gastro-jejunostomy 

D) Duodenoplasty 

E) Duodeno-duodenostomy 


Correct: E (Duodeno-duodenostomy) 


Annular pancreas is the result of failure of complete 
rotation of the ventral pancreatic bud during 
development, so that a ring of pancreatic tissue 
surrounds the second or third part of the duodenum 
causing its extrinsic obstruction. The resulting duodenal 
obstruction typically causes vomiting in the neonate. 
The usual treatment 1s bypass 

(duodenoduodenostomy). 

Other disorders with similar presentation and 
management include congenital duodenal stenosis and 
duodenal atresia (prevalent in children with Down 
syndrome). 


Reference: 
Bailey and Loik (27° edition): Poge 1219 


205) A 3 year old child presents with abdominal pain 
and one episode of vomiting for last 24 hours. 
Examination shows persistent guarding in right iliac 
fossa. Laboratory tests show leukocytosis. What is the 
possible diagnosis? 


0) 


Duodenal atresia and the incisions used to repair It (a diamond anastomosis Is made 
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A) Mesenteric adenitis 
B) Acute appendicitis 
C) Gastroenteritis 

D) Acute cholecystitis 
£) None of the above 


Correct: B (Acute appendicitis) 


In acute appendicitis in children, classical features are 
as follows 
1) Anorexia 
2) Few episodes of vomiting 
3) Central abdominal pain which shifts to the right iliac 
fossa, 

» 4) Fever (37,3-38.4°C) 
5) Localized tenderness. 
6) Persistent guarding in the right iliac fossa on 
repeated examination 
Acute appendicitis should be differentiated from 
1) Non-specific abdominal pain (NSAP): usually resolves 
over 24-48 hours with varying levels of guarding. 
2) Gastroenteritis: When there are loose stools. (Pelvic 
appendicitis/collection can mimic the condition) 
3) Urinary tract infection (UTI): Pain on micturition and 
pyuria, (Pelvic appendicitis/collection can mimic the 
condition) 
The treatment starts with 
1) Resuscitation with intravenous fluids, analgesia and 


BASIC PRINCIPLES 


broad-spectrum antibiotics. 
2) Appendectomy can be performed laparoscopically or 
through a muscle-splitting right illac fossa incision. 

3) An appendicular mass ina child who is not 
obstructed may respond to non-operative Management 
with antibiotics, and an interval appendectomy can be 
considered 6 weeks later. 


Reference: 
Bailey and Love (27° edition): Page 130 


206) In children, symptoms of acute appendicitis 
resemble with which of the following? 


A) Volvulus 

B) Ischemic colitis 

C) Mesenteric adenitis 
D) Meckel’s diverticulitis 
E) Intussusception 


Correct: C (Mesenteric adenitis) 


The significance of mesenteric adenitis mainly lies in its 
differential diagnosis with appendicitis in children. 


Reference: 
Bailey and Love (27° edition): Page 1062 


207) A newborn infant born from a mother with polyhydramnios presents with excessive salivation along with 
coughing and choking with the first oral feeding. An x-ray of the abdomen shows gas in stomach and a nasogastric 
tube coiled in the esophagus. Which of the following is the most likely diagnosis? 


A) Esophageal atresia 

B) Tracheoesophageal fistula 

C) Esophageal atresia and tracheoesophageal fistula 
D) Omphalocele 

E) Gastroschisis 


Correct: C (Esophageal atresia and tracheoesophageal fistula) 


Following are features of esophageal atresia: 


1) A blind proximal pouch with a distal tracheo-esophageal fistula is the most common type. 

2) Affected infants present soon after birth with drooling and cyanotic episodes on attempting to feed. 

3) There may have been polyhydramnios due to failure to swallow amniotic fluid. 

4) The diagnosis ıs confirmed when a nasogastric tube goes no further than the upper esophageal pouch on the CXR and 


abdominal gas signifies the tracheo-esophageal fistula. 
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5) Associated anomalies are common and include cardiac, renal and skeletal defects. 


a 
Type A arewa Type È TOF without 
wehout TEF oes Myw) 


ia Type B ches wth Type D atrasta wth 
ma pama TEF S proximal ond sts TEF 


Various types of tracheoesophageal fistula (TEF) are shown below in figure. 


Reference: 
Bailey and Love (27° edition): Page 133 


208) What will be the caloric requirement in a child Reference: 
weighing 10 kg? 1) Fundamentals of Pediatric Surgery by Peter Mattei: 
Poge27 
A) 70 kcal/kg/day 2) Boiley and Love (27" edition): Page 120 
B) 90 kcal/kg/day 
C) 100 kcal/ke/day 209) What is the adequate time interval for 
D) 110 kcal/kg/day orchidopexy in palpable undescended testis? 
E) 120 kcal/kg/day 
A) Before 2 months 
5 Correct: D (110 kcal/kg/day) B) 3-4 months 
€) 6-12 months 
Weight Caloric requirement D) After 4 years 
Up to 10kg 110 keal/kg/day E) After puberty 
>10 kg 40-75 keal/kg/day 


Correct: C (6-12 months) 


— 
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1) At birth, 4% of full-term boys have unilateral/bilateral 
undescended testes 

2) After 3 months of age the incidence is <1% 

3) After 3 months undescended testis do not undergo 
further descent. 

4) For spermatogenesis, the testis needs to be in the 
scrotum below core temperature at a young age. 

5) Orchidopexy around 6-12 months of age is currently 
recommended for palpable undescended testis. 
Different pediatric diseases with their recommended 
treatment and timings are shown below: 


Pediatriceonditions with thelrmanagement 


Pediatric Recommended treatment and timings 

conditions 

Hydrocele Repair after 3 years (early repair for large 
tense hydrocele causing pain) 

Palpable Orchidopexy between 6-12 months 

Undescended 

testis 

Testicular Detorsion within 6-8 hours 

torsion 

Hypospadias Repaired before 2 years of age 

Umbilical Usually resolve by 4 years of age 

hernia 

Supra- Repair at around 4 years of age if not 

umbilical closed spontaneously 

hernia 

Epigastric Repaired when symptomatic 

hernia 


Biliary atresia Kasal porto-enterostomy before 8 weeks 
Liver transplantation after 8 weeks 
Low lying ano-  Anoplasty soon after birth 


rectal 

malformation " 

High lying Temporary diversion colostomy, detailed 
ano-rectal Investigations and then delayed 


malformation reconstruction _ 


Reference: 
Bailey and Love (27” edition): Page 125-138 


210) A mother notices an abdominal mass in her 3- 
year-old son while giving hima bath. The child is 
otherwise healthy and symptomless. On examination, 
blood pressure is elevated to 105/85 mm Hg. There is a 
mass palpable in abdomen and left flank (not crossing 
midline). What is your diagnosis? 


BASIC PRINCIPLES 


A) Desmoid tumor 
B) Squamous cell carcinoma of kidney 
C) Wilm’s tumor 

D) Grawitz tumor 

E) Ewing's sarcoma 


Correct: C (Wilms tumor) 


The palpable mass is Wilms tumor (nephroblastoma) 
adherent to the left kidney, 

1) It is the most common abdominal malignancy of 
childhood. 

2) Wilms tumor is associated with following syndromes 


Syndromes associated with Wilms tumor 


Syndromes Clinical features Genes Involved 
WAGR syndrome 1) Wilms tumor WT1 (Wilms 
2) Aniridia tumor gene) and 
3) Genitourinary PAX6 on 
anomalies chromosome 
4) Mental band 1113, 
retardation results 
Beckwith- 1) Gigantism BWS critical 
Wiedemann 2) Macroglossia tegion (IC1 and 
syndrome 3) Hypoglycernia IC2) on 
4) Hemi- chromosome 
hypertrophy 11p15 


3) Most patients present with an asymptomatic 
abdominal mass (80%) found by a parent. The child 
appears well. 

4) Few patients experience hematuria. 

5) 50% children are hypertensive (due to compression 
of the renal artery by the mass). 

6) CT scan is used to assess the tumor characteristics 
and evaluate for metastases. 

7) Ultrasonography is used to assess for vascular 
invasion into the renal vein or vena cava. 

8) Surgical treatment consists of resection of the kidney 
and ureter (radical nephrectomy). 

9) Chemotherapy is indicated in patients with 
malignancy confined to 1 kidney. 1 
10) Chemo-radiation is indicated after surgical excision 
for more advanced disease, 

11) Cure rates approach 90%, even in patients with 
hematogenous metastases. 


Reference: 


va 
Beanscamer 


SiG PRINCIPLES 


Sabiston Textbook of Surgery (20° edition): Poge 1917- 
1919 


211) Which of the following feature differentiates between neuroblastoma and Wilm’s tumor, both childhood 
malignancies with similar presentation? 


A} Urinary catecholamine levels 
B) CT-abdomen 

C) MRI abdomen 

D) Chest X-ray 

E) Ultrasound abdomen 


Correct: A (Urinary catecholamine levels) 


Comparison of features of neuroblastoma and Wilms tumor-common childhood malignancies I 


Features Neuroblastoma Wilms tumor (nephroblastoma) f 
Origin Postganglonic sympathetic neurons Derived from the metanephric blastema, which are f 
(originates in the adrenal medulla or the mesodermal celis that give rise to nephrons and the | 
sympathenc chain of ganglion cells) collecting ducts in the kidneys 
Age group <5 years (peak age is 2 years) <5 years (peak age is 3 years) 
Incidence It i third most common pediatric malignancy It is the most common abdominal malignancy of 
childhood. h 
' Clinical features - Palpable abdominal mass which -Asymptomatic abdominal mass discovered 
1) Upon palpation may cause increased incidentally on routine dally activities (e.g. while 
release of catecholamine giving bath to child) 
2) Crosses midline usually 
- The child appears healthy 
- Child appears toxic (as presentation is 
usually late) -50% have hypertension 
-Hypertension present 
-Opsoclonus myoclonus present 
Histology i Classical Holmer wright rosette are seen Abortive glomeruli 
Immature tubule formation 


Primitive blastemal (mesenchyme from which 
tubules and glomeruli develop) 


Substance secreted 7 Catecholamine 3 Renin r 
Treatment Palliative surgical resection (+/- Surgical resection (radical nephron-ureterectomy) 
chemotherapy) followed by chemotherapy (+/-radiotherapy) 
Prognosis Poor (disease is usually metastatic at Excelient prognosis, Even in advanced stage, 
presentation is rarely curable). j survival rate approaches 80% 
Reference: 


Rapid Review Pathology by Edward Goljon (5* edition): Page 1079, 1342 
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212) What of the following Is the cause of congenital 
torticollis? 


A) Accessory cervical rib 

B) Conpenitally narrow thoracic inlet 

C) À large tumor of neck 

D) Damage and fibrosis of sternocleidomastoid muscle 
E) Spasm of trapezius muscle 


Correct: D (Damage and fibrosis of sternocleidomastoid 
muscle) 


The presence of following features in an infant are 
associated with congenital torticollis. 

1) Lateral neck mass 

2) Rotation of the head toward the opposite side of the 
mass. 


Congenital torticollis 


Head tilted towards 
affected muscle 


Chin pointed away from Contracted stemocleidomastaid 
contracted muscle muscle 


Congenital torticollis is more common 

1) In first-born children 

2) Children with hip dysplasia 

3) Abnormal positioning (breech Position) 

In these conditions, the space in uterus is tight that 
results in an injury to the neck muscle which heal by 
scarring/fibrosis. A lateral neck mass may be palpable in 
Most of these cases. Histological analysis of mass show 
collagen and fibroblasts around atrophied muscle. 


MM Q-BANK 


In the vast majority of cases, physical therapy based on 
passive stretching of the affected muscle is of benefit. 


Reference: 
Pediatric Surgery by Peter Mattel 


213) A 15 kp, 7 year old girl is in the emergency room 
with dramatic blood loss from a scalp laceration after 
blunt trauma. Suturing the laceration has achieved 
hemostasis but she is lethargic and clammy with digital 
and perioral cyanosis. Her heart rate is 110 bpm and 
blood pressure is 20/40 mm Hg. The most appropriate 
initial fluid order is? 

A) 450 mL of type specific blood over 1/2 hour 

B) 150 mL of DS 1/4 NS over 1/2 hour 

C) 150 mL of type specific blood over 1/2 hour 

D) 300 mL of D5 1/4 NS over 1/2 hour. 

E) 300 mL of type specific blood over 1/2 hour 


Correct: E (300 mL of type specific blood over 1/2 hour) 


This child is in the early stages of profound shock as 
manifested by the signs of vasoconstriction. Her blood 
pressure is not that abnormal for her age but 
hypotension may be a late or even preterminal 
symptom of hypovolemic shock in young children. Given 
the apparent seventy of the blood loss, type-specific 
blood is probably more appropriate volume 
replacement than crystalloid. A standard bolus for 
volume replacement should be 10-20 mL/kg. Once 
again, given the apparent severity of volume depletion, 
the 20-mL/kg bolus (300 mL) would be more 
appropriate. 


Reference: 
1) Pediatric surgery by Peter Mattei 
2) Lange Q & A Surgery 


214) A baby is born with a raised mass below scalp. 
what is the most likely diagnosis? 


A) Hemangioma 

B) Port wine stain 

C) Rasp berry tumor 
D) Straw berry tumor 
E) Hematoma 
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Correct: E (Hematoma) 


Cephal-hematoma is a sub-periosteal collection of bone 
that occurs in neonates after a traumatic delivery, It 
presents as a soft fluctuant swelling over one of the 
bones of skull vault due to blood tracking beneath the 
periosteum, into the skull fissures. As the days pass, the 
od clot undergoes resorption in such a way that the 
center gets resorbed more while the peripheral edges 
remain elevated This causes the so called “dinner plate 
deformity” (see figure at bottom of page). The clinical 
significance of this 1s that if not given attention, this can 
be confused with a depressed skull fracture Hence 
careful history and examination are essential. 


Reference: 
Browse's Introduction to Signs and Symptoms of 
Surgical diseases (4° edition): 231, 232 


215) A 12 year old, mentally retarded child was 
brought to emergency department with complaint of 
severe abdominal pain. On ultrasound, an intraluminal 
mass is seen in stomach. What is your diagnosis? 


A) Bezoar 

8) Hypertrophic pyloric stenosis 

C) Gastric lymphoma 

D) Gastrointestinal stromal tumor (GIST) 
E) None of the above 


Correct: A (Bezoar) 


Sub-periosteal 


hematoma 


Bezoar is a hairball commonly seen in patients with 
psychiatric illness which swallow hair regularly. Its main 
features are epigastric pain, mass, heaviness whereas in 
pyloric stenosis there is gastric outlet Obstruction with 
persistent vomiting. GIST is a slowly growing 

intraluminal stromal tumor which develops in late 
decade of life. Gastric lymphoma also develops slowly 
and usually there is a history of H.pylori gastritis and 
fetrosternal burning. 


Reference: 
1) $RB Monvol of Surgery (6th edition): Page 1831 
2)Bailey ond Love (27° edition): Page 1142 


216) A child is diagnosed with bilateral developmental 
dysplasia of hip. Which of following will be seen? 


A) Short stature 

B) Unable to squat 
C) Waddling gait 

D) Inability to walk 
E) None of the above 


Correct: C (Waddling gate) 


In case of bilateral DDH, there will be waddling gate and 
lumbar lordosis. In unilateral DDH, the child often limps. 
Important aspects of DDH are 

1) It is more common in female, first born baby, breech 

babies, oligohydramnios and those with a positive 

family history. 


Resorbed blood 


in the center 
Residual peripheral 


ridge of clotted blood 


Cephalohematoma: A) Initial stage B) Late stage (Dinner-plate deformity) 
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2) Presentation depends upon age group: 


Neonate (28 Hip dislocation 

days) 

Infant, toddler Displays a “limp” or tip toeing in 

and child unilateral OOH 
Waddling gate with lumbar lordosis in 
bilateral DDH 

Adolescent Pain after exercise 

Adults Pain duc to degenerative arthritis 


3) Early screening is necessary because management 
after a certain age may be less rewarding 


Age group Screening 
Neonates At birth and 6 weeks: Clinical 
examination (Ortolani and Barlow 
i test) 


Ultrasound scan: done at 6 weeks in 
those infants that are found “at-risk” 
during clinical examination (shows. 
low alpha-angle and Morin index 
<50%). 
X-rays: are helpful after 4-5 months 
ee: of age 
Infant Clinical examination 
1) Check for hip abduction after 
flexion at >90 
p_ Sox _ 2) Check for limb shortening 
{Children Clinical examination 
1) Limited hip abduction (after hip 
flexion) 
2) Shortening of affected limb 
3) Tip toeing in unilateral DDH and 
i waddling gate in bilateral DDH. 
Adolescent and X-rays 
adults 


4) Management is as follows 


Age group Management 
| Neonate No treatment needed in this age 
group 


Screening ls performed 


BASIC PRINCIPLES 


Infants If hips do not stabilize at 6 weeks, 
then a harness or splint is used. 
Harness of splint can be used with 
effective outcomes before 4-6 
months of age 


[Hinfant presents after 6 months 
with dislocated hip 


Closed reduction under anesthesia 
followed by hip spica for several 
months 
If hip irreducible by closed 
reduction, open reduction is 
performed 
Young child, Closed reduction becomes difficult 
toddlerand older with increasing age 


child Open reduction is done at around 9- 


12 months. Pelvic and femoral 
osteastomics are performed 
Open reduction yields sub-optimal 
results for older children 
Open reduction (surgery) is avoided 
in children >8-10 years in unilateral 
DDH and 6-8 years in bilateral DDH 
Adolescent and Acetabular augmentation 
young adult S 
5) Follow up include serial X-rays and measurement of 
acetabular index and center-edge angle. Secondary 
osteotomies may be needed later 
6) Important complications of DDH include avascular 
necrosis of femoral head and secondary osteoarthritis. 


Reference: 
Bailey and Love (27° edition): Page 567-571 


217) Which of the following is investigation of choice 
to screen “at-risk” babies with developmental 
dysplasia of hip at 6 weeks? 


A) Ultrasound 

B) X-ray 

C) CT scan 

D) MRI 

E) Clinical assessment (Ortolani and Barlow test) 


Correct: A (Ultrasound) 
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Diagnosis of developmental dysplasia af the hip 

1) Is always based on the history and clinical 
examination and then confirmed by appropriate 
vestigations 

2) Ali neonates are screened clinically (Barlow and 
Ortolani tests), at birth and at 6 weeks 

3) Ultrasound is used to monitor hip stabelity/anatomy 
ast in ‘at-risk’ babies. Ideally, 
screening scans should be performed between 4 and 6 


and often as a screening 


weeks of age and treatment, when necessary, by 6 
weeks 

4) Radiography is useful from 4 months onwards 

5) Older children present with a limp and/or tiptoeing. 


Reference: 
Batley and Love (27th edition): Page 568-569 


218) Which of the following is initial management of 
flat foot? 


A) Orthoses 

B) Medical management 

C) Surgical management 

D) Calcium supplementations 
E) None of the above 


Correct: A (Orthoses) 
The painless, flexible flat foot needs no treatment. 


Orthoses do not alter the naturel history but can 
alleviate symptoms if they are present. 


Reference. 
Bailey and Love (27° edition): Page 563 


219) A 12 year old child was brought by her mother 
because of pain in right hip during walking. There is 
also pain in right knee joint, On examination his right 
lower limb is shortened and externaly rotated. There 
is no evidence of any recent Infection or trauma, What 


is the probable diagnosis? 


A) Slipped capital femoral epiphysis 
B) Loge-Calve-Perthes' disease 

C) Posterior Hip dislocation 

D) Extra-capsular femur fracture 

E) Fractured pelvis 


Correct: A (Slipped capital femoral epiphysis) 


Slipped capital femoral epiphysis (SCFE) occurs in pre- 
pubertal children (more common in males), Normally 
the physis (growth plate) connects epiphysis with 
metaphysis. A stress fracture due to some pathological 
Condition, passing through the growth plate results in 
Slipping of epiphysis and its displacement. The leg 
appears shortened and externally rotated with risk of 
avascular necrosis of femoral head (similar to intra- 
capsular femoral neck fracture), 

Most of SCFE are treated by screw or pin fixation. As the 
condition is bilateral in 25% of cases, prophylactic 
fixation of opposite limb is also carried out. 


Syndactyly: Fused middle and ring fingers 


Bunsen 
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Reference. The most commonly occurring congenital anomalies of 


| Bailey and Love (27° edition): Page 573 the upper limb are polydactyly, syndactyly, and 
camptodactyly. 
220) Most common type of syndactyly is? Syndactyly refers to congenitally fused digits. 
The various types along with their incidence are 
A) Middle finger-ring finger explained below: 
B) Ring finger-little finger 
C) Index finger-ring finger Syndactyly Incidence 
D) Thumb-index finger Middle finges-ring finger 50% 
E) Index finger-middle finger-ring finger Ring finger-little finger 30% 
Index finger-middle finger 15% 
Correct: A (Middle finger-ring finger) Thumb-index finger 5% 


In lower lirnb, the most frequently afflicted web space is 
the second-third toe web in the foot. 

Other important aspects of syndactyly are 

1) Itis more common in males. 10-40% cases are 
genetic (autosomal dominant) 

2) Syndactyly can be complete (extending to the finger 
tips) or incomplete (extending only partially along the 
length of the digit). 

3) The thumb-index finger syndactyly although least 
common is most serious because the unequal lengths of 
fused digits cause functional as well as growth 
disturbances. Hence these should be released before 6 
months of age. 

4) The ring finger-littl finger deformity can later result 
in angular deformities and hence be released before 6-9 
months of age. 


Reference: 
Grabb and Smith Textbook of Plastic Surgery (7" 
edition): Page 891 


Between middle 
and ring finger 


aoSuy rapu 


pue qunya us2M000 


221) In upper limb, which web space is most commonly involved in syndactyly? 


A) 1" web space 
B) 2™ web space 
C) 3" web space 
D) 4" web space 113 
E) 3" and 4" web space 


Correct: C (3" web space) 


Middle finger-ring finger (3° web space) syndactly is most common type. 
In lower limb, the most frequently afflicted web space is the second-third toe web in the foot. 
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Other anomalies of hand are as follows 


(Hand anomaly. Definition’ 

Symbrachydactyly Hypoplastic and fused digits of hand 
Seen in Poland syndrome 

Polydactyly Presence of an extra digit 

Camptodactyly Digits display abnormality in palmar-lorsal plane manifesting 
as fixed Neuon deformities. 
Mast commonly small finger is involved with fixed flexion at 
proximal interphalangeal joints are involved, 

Clinodactyly Abnormal angulation of digit in radio-ulnar plane 
Most commonly small finger is deviated radially at the level of 
middle phalanx 
The cause s usually a trapezoidal bone (called delta phalanx) 
that causes deviation of interphalangeal joint from normal 
parallel orientation to ulnar-radial plane 

Reference: 


Grabb and Smith Textbook of Plastic Surgery (7° edition): Poge 891 
222) Club foot has deformity in how many planes? 


A) 1 plane 

B) 2 planes 

C) 3 planes 

D) 4 planes 

E) None of the above 


Correct: C (3 planes) 


Congenital talipes equinovarus (the ‘club foot’) is deformed in three planes. 


Anatomical zone of foot 


Hind foot Equinus and varus Equinus: Limited upward bending movement of foot at ankle joint 
i à Varus: Excessive inward angulation (towards midline) 

Midfoot Adducted 

Forefoot Gaws High arched 


It is commonly seen as a part of following syndromes 
1) Edward syndrome 

2) Ehler-Danlos syndrome 

3) Loeys Dietz syndrome 

4) Spina bifida 

5) Arthrogryposis 


Management| 
Child Is allowed to age and then 
surgery can be done because 

1) Hypoplastic digits are unstable 
2) The neurovascular bundle divide 
distally 

Excise/amputate the extra finger 
Non-operative treatment In most 
cases 

1) Splinting 

2) Physiotherapy 

Waitful watching until 10-12 years. 
If deformity increases or interferes 
with hand function then surgery 
{corrective osteotomy) is done 
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Treatment is as follows: 


Description Merits/De-merlts 

Ponseti method It includes serial plaster castings (called foot abduction orthosis- Successful in 95% of cases 
FAO) in following sequence In comparison to surgical treatment, 
C: Cavus deformity of forefoot corrected by elevation of firstray foot treated by Ponseti method is 
A; Abduction of forefoot (up to 60 degree) 1) Less stiff 
V: Varus correction of hind foot 2) Less painful 


E: Equinus correction of hind foot (usually done after Achilles 3) Less likely to be over treated 
tendon tenotomy) 

FAO is worn from 3 months to 4 years (at night) 

In case of recurrence deformity is noted at 4 years, then 

additional tibialis anterior tendon transfer is needed to 

corrected persistent dynamic supination deformity 


Surgical Treatment Done when Ponseti method fails Successful in 60-80 % children 
It involves 
1) K-wire fixations The treated foot is 
2) Release of soft tissue 1) Stiff 
3) Tendon transfers 2) Over/under corrected 


4) Osteotomies. 


Picture showing the stages of correction of clubfoot: Cast 1 is put on after correction of the cavus Casts 2, 3, and 4 show 
progressive abduction of the midfoot Cast 5 shows the position after tenotomy with good dorsiflexion 


Reference: 
Bailey and Love (27* edition): Page 577 


223) A patient comes with complaint of no testis in left hemi-scrotum and a mass in left groin. On examination, the 
left half of scrotum is underdeveloped, left testis is not palpable. There is 3x2 cm lump in left inguinal region. Which 
of the following is most appropriate next step in this condition? 


A) Ultrasound scanning 
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B) Orchidopexy 

C) Laparoscopy 

D) Excisional biopsy of inguinal mass 
E) MRI of inguinal mass 


Correct. B (Orchidopexy) 


The patient 1s most iixely having crypto-orchidism i.e. incomplete descent of the testis due to its arrest in some part of 
its normal path of descent to the scrotum. A palpable mass in left inguinal region (anatomically the inguinal canal) with 
an underdeveloped scrotum points towards intra-canalicular type of palpable undescended testis. 

Treatment for unilateral palpable inguinal undescended testis ıs standard Dartos pouch orchidopexy. 

Management of undescended testis ts as follows: 


lastosterone 
(and increased 
FSH, LH) 


Management Comments d 

For a unilateral palpable testis - Standard Dartos pouch orchidopexy is performed. 1) The recommended timing 

in the inguinal canal for this procedure is 6 months 
to 1 year of age. 
2) Histological changes are 
apparent after 1 year. 

When a unilateral If not palpable in inguinal canal, then laparoscopy -Ultrasound can be used to 

undescended testis is not 1s diagnostic test of choice to locate the site and rule out intra-canalicular 

palpable in the inguinal canal status of testis. undescended testis but 
physical examination by 
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If on laparoscopy: 
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experienced surgeons more | 
specific, 


If both testes are non- 
palpable 


1) Testicular vessels are seen exiting the internal 
fing: an open inguinal orchidopexy is performed, 


2) For intra-abdominal testis > Two stage Fowler- 
Stephens orchidopexy done or single stage 
laparoscopic orchidapexy done (ideal treatment). 
3) If non-functioning atrophic testis 1s present: 
then orchiectomy 15 done 

1) A human chorionic gonadotropin (hcg) 
stimulation test is carried out to confirm the 
presence of functioning testes. 

2) If there is increase in testosterone production 
then it indicates presence of viable testis 

3) The next step is treatment with chorionic 
gonadotropin for 1 month that will result in 
descend of testis. 

4) If no descent is observed after 1 month of hcg 
treatment, hence the next step should be 
diagnostic laparoscopy to identify the site of testis 
and to determine surgical therapy (Orchidopexy). 


3) If there is no response, it means there is 
congenital absence of testis (Anorchia) 


Note that: 


1) Patients with undescended testis are at increased risk of malignancy, hence follow up should occur until the late teens 


for those who had undescended testis. 


2) Patients should be taught self-examination to identify early signs of malignancy. 


Reference: 


1) Sabiston Textbook of Surgery (20 edition): Page 1914, 1915 


2) Bailey and Love (27" edition): Page 125 


224) A 4 year old child is brought by parents to 
hospital with complaint of right sided undescended 
testis. On examination, right testis is impalpable with a 
under developed scrotum. Laparoscopic examination 
shows blind ended gonadal vessels. What is the next 
best step? 


A) Do nothing and come out 

B) Exploration of inguinal region 
C) Exploration of scrotum 

D) Orchidopexy 

E) None of the above 
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Correct: A (Do nothing and come out) 


If blind ending vessels are seen on laparoscopic 
examination in case of unilateral undescended testis, it 
denotes the absence of that testis, indicating a 
condition termed as monorchia (presence of only one 
viable testis). In such cases, nothing needs to be done. If 
a non-viable testicular remnant ts present, it should be 
excised 


Reference: 
Sabiston Textbook of Surgery (20” edition): Page 1914, 
1915 
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225) A child presents with bowed legs and X-ray 
findings of epiphyseal widening. What is the basic 
pathology in this patient? 


ised Osteoclastic activity 

ed osteoclastic activity 

C) Defective bone mineralization 

D) Defective renal absorption of calcium 
E) None of the above 


Correct: C (Defective bone mineralization) 


The child is having rickets which occurs due to defective 
minerelization of cartilaginous growth plates in children. 
The underlying pathology is due to vitamin D deficiency 
that leads to decreased serum caloum and decreased 
‘alcium tor mineralization of bones. X-rays 


avā’! 
show following fmdings 

1) Osteopenia (decreased bone density) 

2) Epiphyseal widening/widened growth plate (earliest 
finding) 

3) Metzphyseal cupping/traying in rickets 

4) Green stick fractures 

5) Deformed bones due softening 

6) Rachitic rosary (expanded beaded ribs at costo- 
chondral junctions) 

7) Craniotabes (soft skull) 


Re È 
First aid for USMLE Step 1: Page 436 


226) A 18 month old male patient was brought by 
parents with complaints of no testis in left hemi- 
scrotum and a mass in left groin. On examination, the 
left half of scrotum is underdeveloped, left testis is not 
palpable. There is 3x2 cm swelling in left inguinal 
region. The right testis is normal in position, shape and 
size. Which of the following is appropriate treatment 
in this patient? 


A) Orchiectomy 

8) Urgent Orchidopexy 

C) Orchiectomy with placement of prosthesis 
D) Excisional biopsy of inguinal mass 

E) Orchidopexy few months later 


Correct: B (Urgent Orchidopexy) 
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As the patient is already 6 months above the ideal time 
for management (6 months- 1 year), Management 
involves urgent orchidopexy. This will prevent 
complications such as testicular atrophy but will not 
prevent histological changes which start to develop 
after 1year of age. 


Management of undescended testis 


Following points are important with regards to 
management of undescended testis 

1) 45 of children are born with undescended testis. But 
by 3 months of age, 2/3" of these undescended testis 
have descended into the scrotum: 

2) In case of persistent undescended testis, the 
Management involves bringing the testis down into the 
scrotum. This can be done by standard Dartos pouch 
orchidopeny (in case of intra-cannalicular or high scrotal 
Position) or by Fowler's two staged procedure (in case 
of abdominal testis in which testis cannot be brought 
down in one stage). 

3) Timings of operation are important. The ideal time is 
with in first year of life, before the boy reaches 12 
months of age. The reason that early operative 
intervention 15 required is because a number of 
complications are encountered in ignored cases, 
complications such as atrophy, increased risk of 
malignancy (15-20 folds increased risk of seminoma), 
torsion and increased risk of trauma. Amongst them, 
the most important one is increased risk of malignancy. 
The histological changes are apparent after 1-2 years of 
undescended testis and after this time, even if the testis 
are surgically brought down, the nsk of malignancy 
remains unaffected. Hence early intervention is 

required to prevent these histological changes from 
developing. The higher the testis, the more degree of 
histological changes are seen. 

4) Atrophy of testis also occurs but takes time. Usually 
atrophic changes develop around puberty (testis is 
smaller than the normal counterpart). When atrophic 
testis ıs encountered, orchiectomy is done. 

In short the main aim of early surgical intervention is to 
prevent development of detrimental histological 
changes in testis. 


Reference: 
Boiley and Love (26” edition): Page 1378, 1379 
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227) An 8 year old male child is brought to OPD by his 
parents with complaint of right testis going in and out 
of scrotum. On examination, scrotum Is well 
developed. What should be the best strategy? 


A) Orchiectomy 

B) Orchidopexy 

C) Observation with follow up 
D) Beta-HCG levels 

E) None of the above 


Correct: C (Observation with follow up) 


This male child is having retractile testis. 

When assessing a child with suspected testicular 
maldesecent, it is helpful to have the boy as relaxed as 
possible and for him to be examined in a warm room, 
usually in a supine position. The important differential 
diagnosis is the so called ‘retractile testis. During 
childhood the testes are mobile and the cremasteric 
reflex is active so that in some boys, any stimulation of 
the skin of the scrotum or thigh causes the testis to 
ascend and to temporarily disappear into the inguinal 
canal. When the cremaster relaxes, the testis reappears 
only to vanish when the scrotal skin is touched again. In 
comparison to a true undescended testis, the scrotum 
of a boy with such a retractile testis is normal as 
Opposed to underdeveloped, while a retractile testis 
can be gently milked from its position in the Inguinal 
region to the bottom of the scrotum. A diagnosis of true 
incomplete descent should be made only if this is not 
possible. Retractile testes require no treatment. 


Reference: 
Bailey and Love (27” edition): Page 1498-1499 


228) An 8-month-old boy is seen by a pediatrician for 
the first time. The physician notes that there are no 
testes in the scrotum. Which of the following is the 
optimal management of bilateral undescended 
testicles in an infant? 


A) Immediate surgical placement into the scrotum 

B) Chorionic gonadotropin therapy for 1 month; 
Operative placement into the scrotum before age 2 if 
descent has not occurred 

C) Observation until age 2; operative placement into 


BASIC PRINCIPLES 


the scrotum if descent has not occurred 

D) Observation until age 5; if no descent by then, 
plastic surgical scrotal prostheses before the child 
enters school 

E) No therapy; reassurance of the parent that full 
masculinization and normal spermatogenesis are likely 
even if the testicle does not fully descend 


Correct: B (Chorionic gonadotropin therapy for 1 
month; operative placement into the scrotum before 
age 2 if descent has not occurred) 


Chorionic gonadotropin is occasionally effective in 
patients with bilateral undescended testes. If there is no 
testicular descent after 1 month of endocrine therapy, 
surgical intervention consisting of inguinal orchidopexy 
should be performed before the age of 2. After 2 years 
of age, a testicle not in the cooler environment of the 
scrotal sac will begin to undergo histologic changes 
characterized by reduced spermatogonia. Testicles left 
longer in the undescended state not only have a higher 
incidence of malignant degeneration, but are 
inaccessible for examination. If a malignancy should 
occur, diagnosis will be delayed. There is also a 
substantial psychological burden when children reach 
school age or are otherwise subjected to exposure of 
their deformed genitalia. Gel-filled prostheses are 
generally inserted when a testicle cannot be placed in 
the scrotum. Close follow-up by a physician until the 
late teens is indicated in all patients who have had an 
undescended testicle. Since these patients may be at 
increased risk for malignancy throughout life, careful 
training should be given in self-examination. 


Reference: 
Pretest Series (13° edition): MCQ 435 


229) On antenatal gynecologic ultrasound, right sided 
hydronephrosis is detected in mother. Postnatally, the 
child took one feed. Attending nurse tells that child 
has passed urine one time. What should be done? 


A) Do nothing 
B) Repeat scan after 1 week (answer) 
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C) DI stenting 

D) Percutaneous nephrolithotomy 
E) None of the above 


Correct: B (Repeat scan after 1 week) 


Ureteropelvic junction obstruction is the most common 
cause of hydronephrosis found on prenatal ultrasound, 


being commonly observed in children and young adults. 


There is impairment of flow of urine into the ureter, 
particularly during umes of high flow, and causes 
dilatation of the collecting system. Over time, elevated 
renal pelvic pressures and recurrent infections can 
injure renal parenchyma. Not every case of UPJ 
obstruction requires operative intervention. Many 
children with hydronephrosis due to an apparent UPJ 
obstruction are not highly obstructed and will improve 
with time. However, patients with infections or 
impaired renal function require repair to improve 
drainage. 


Reference: 
Schwartz Principles of Surgery (10* edition): Page 1667 


230) Which of the following is gold standard 
investigation to diagnose Hirschsprung disease? 


A) Barium enema 
B) Colonoscopy 
C) Rectal biopsy 
D) CT scan 

E) Double contrast enema 


Correct: € (Rectal biopsy) 


The diagnosis of Hirschsprung disease requires an 
adequate rectal biopsy and an experienced pathologist, 


Reference; 
Boiley and Love (27° edition): Page 136 


IMM Q-BANK SURGERY 4" EDITION 


Beanscamer 


BASIC PRINCIPLES 


Principles of Oncology 


231) What is the primary toxicity of doxorubicin Reference: 
(Adriamycin)? 1) Doctor in Training Lecture Notes: Section of 


7 i Phormocology 
A} Ollated Cardiomyopathy 2) Lippincotts’s Pharmacology (4" edition): Page 751 
B) Pulmonary fibrosis 
C) Hyperuricemia 232) Which of the following is a common cause of 
D) Peripheral neuropathy anemia in malignancy? 


E) Liver toxicity 
A) Bone marrow suppression 


Correct: A (Dilated Cardiomyopathy) B) Bleeding 
C) Malabsorption 
Doxorubicin is an anti-tumor drug used against both D) Anorexia 
carcinomas as well as sarcomas (e.g, breast, liver, E) Infection 
bladder, prostate, head and neck, esophagus, and lung). 
It is basically an antibiotic derived from Streptomyces Correct: A (Bone marrow suppression) 
species. One of the major side effect is developmemt of 
a dilated cardiomyopathy with its use that is attributed The most common causes of cancer related anemia are 
to deactivation of superoxide dismutase which is a free 1) Reduced production of erythropoietin or decreased 
radical scavenger, predisposing myocytes to cellular sensitivity of bone marrow to erythropoietin due to 
damage and fibrosis. malignancy itself or chemotherapy/radiotherapy. 
n 2) Interference with the bone marrow function and 
Normal Heart a shortened red cell survival probably due to various 


cytokines released by immune system in response to 
malignancy (tumor necrosis factor alpha is thought to 
play a central role in pathogenesis). 


Reference: 


Article on: “Anemia in cancer patients”: Cancer network 


233) Cobalt 60 radiotherapy is used for which of the 
following types of radiotherapy? 


fentonted end sing ihe caine ae A) Teletherapy 
B) Brachytherapy 
This is one of the main reasons that patients planned C) Incentive radio 
for doxorubicin therapy should have an echocardiogram D) Intracavitry radiotherapy 
before and after treatment in order to monitor €) Contact radiotherapy 
Potential cardiac toxicity. Bleomycin and busulfan are 
associated with pulmonary toxicity while oxiplatin and Correct: A (Teletherapy) 


taxols cause peripheral neuropathy. Oxaliplatin and 


irinotecan are associated with liver dysfunction, Types of radiotherapy are as follows: 


1) Superficial X-ray therapy (100 KV) 
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2) Orthovoltage X-ray therapy (200/300 KV) 

3) Caesium (137Cs) or cobalt (G0Co) teletherapy 

4) Intra-cavitary or intra-tesional radiotherapy 
(Brachytherapy) 

S) Radioactive 1131 therapy for follicular carcinoma 
thyroid 


Reference: 
SRB Monua! of Surgery (6° edition): Page 1127 


234) A 49-year-old computer technician receives 
irradiation to the pelvis for cervical cancer. Three 
months after irradiation, severe rectal proctitis may be 
shown by the presence of which of the following? 


A) Ulcers 

B) Strictures at anal verge 

C) Mucosa prolapse 

D) Multiple telangiectasia and polypoid tumor 
E) Free air under the diaphragm 


Correct: A (Ulcers) 


The mucosa is friable and bleeds readily. 

Ulcers vary in size and often tend to be transverse in 
position and surrounded by telangiectasia. They are 
often more prominent on the anterior wall around the 
anal verge. Rectal strictures usually are located about 
8-12 cm above the anal verge. Rectovaginal fistula may 
develop in female patients. On barium enema, a narrow 
stricture is difficult to differentiate from a carcinoma. 


Reference: 
Longe Q&A Surgery 


235) Which of following tumor is least responsive to 
radiotherapy? 


A) Malignant melanoma 
B) Seminoma 

C) Basal cell carcinoma 
D) Tumors of lower lip 
E) Rectal carcinoma 


Correct: A (Malignant melanoma) 


Tumor category Types oltumor 


Highly radio-sesistant Malignant melanoma 
tumors Thyroid carcinoma 
! Renal cell carcinoma 
Gastric adenocarcinoma 
Highly radio-sensitive  Seminoma 
tumors lymphoma } 
Lung cancer 
Breast cancer 
Prostate cancer 
Highly chemo-resistant Lung cancer (adenocarcinoma} 
tumors Renal cell carcinoma j 
Highly chemo-sensitive Small cell carcinoma of lung j 
tumors Ewing sarcoma f 
Neuroblastoma 
Reference: 


1) Bailey ond Love (27* edition): Poge 478 
2) Article on “Radio-curable Tumors and Non Radio- 
curable Tumors”: Kurume University School of Medicine 


236) In which of following malignancies, 
chemotherapy is potentially curative? 


A) Acute lymphoblastic leukemia 
B) Osteosarcoma 

C) Osteochondroma 

D) Bronchogenic carcinoma 

E) Renal cell carcinoma 


Correct: A (Acute lymphoblastic leukemia) 


Treatment of childhood acute lymphoblastic leukemia is 
one of the great success stories in oncology. Children 2 
to 10 years of age have the best prognosis with 
intensive chemotherapy (80% are cured). 

Examples of various malignancies that may be cured 
without need for surgical excision are as follows 


Examples of various malignancias that may be cured 
without need for surgical excision 


Malignancy Potentially curative 
treatment 

Leukemia Chemotherapy (+/- 
Radiotherapy) 

Lymphoma Chemotherapy (+/- 


Radiotherapy) 
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Small cell lung cancer Chemotherapy (+/- 


Radiotherapy) 
Wilm's tumor Chemotherapy (+/- 
Radiotherapy) 
Rhabdomyosarcoma Chemotherapy (+/- 
Radiotherapy) 
Basal cell carcinoma Radiotherapy 
Squamous cell carcinomaof Radiotherapy 
skin 
Early laryngeal cancer Radiotherapy 
Medulloblastoma Radiotherapy (+/- 
Chemotherapy) 
Advanced cancer of cervix Radiotherapy (+/- 
Chemotherapy) 
Advanced head and neck Chemo-radiation 


cancer 

Esophageal cancer 
Squamous cell carcinoma of 
anus 


Chemo-radiation 
Chemo-tadiation 


Reference: 

1) Robbins and Cotran Pathological basis of diseases (8° 
edition): Page 433 

2) Bailey and Love (27° edition): Page 152 


237) Which of the following is most initial 
manifestation of radiotherapy evident on peripheral 
smear? 


A) Neutrophilia 
B) Lymphopenia 
C) Lymphocytosis 
D) Pancytopenia 
E) Anemia 


Correct: B (Lymphopenia) 


Most radiosensitive tissues are those that have highest 
mitotic activity. These are 

1) Lymphoid tissue (most sensitive tissue) 

2) Hematopoietic cells in the bone marrow (myeloid 
lineage) 

3) Mucosa of the gastrointestinal tract and germinal 
tissue (e.g., ovaries, testes) 

4) Least radiosensitive tissues are bone (least sensitive), 
brain, muscle, and skin 

Bone marrow consists mainly of two lineages: Lymphoid 
lineage and myeloid lineage. Lymphoid lineage gives 
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rise to lymphocytes (B and T lymphocytes) while 
myeloid lineage gives rise to neutrophils, eosinophils, 
basophils and monocytes. As lymphoid lineage is most 
sensitive to radiotherapy, the earliest change is 
lymphopenia (decreased number of lymphocytes). 
Other consequences due to effect on myeloid lineage 
include neutropenia, eosinopenia and monocytopenia. 


Reference: 
Ropid Review Pathology by Edward Goljan (5* edition): 
Page 302 


238) Which of the following Is associated with 
causation of mesothelioma? 


A) Aniline dye 
B) Wood dust 
C) Cigarette smoke 
D) Asbestos 
E) Alcohol 
Correct: D (Asbestos) 
Causative factors Associated tumors 
Asbestos k Mesothelioma 
Wood dust _Paranasal sinus cancer 
Human papilloma virus Cervical and penile cancer 
HIV Kaposi sarcoma 
lymphoma 
Germ cell tumors o 
Anal carcinoma 
Hepatitis B Hepatoma 
Bitharzia Bladder cancer 
H.pylori Stomach cancer 
Reference: 


Bailey ond Love 27” edition: Page 146 


239) Most common malignancy associated with 


HIV/AIDS is? 


A) Cervical carcinoma 
B) Breast carcinoma 
C) Lymphoma 

D) Oat cell carcinoma 
E) Kaposi sarcoma 


Correct: E (Kaposi sarcoma) 
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AIDS-defining malignancies include: 

1) Kaposi sarcoma 

2) Burkitt lymphoma (EBV) 

3) Primary CNS lymphoma (EBV) 

4) Cervical carcinoma (human papilloma virus). 
Kaposi sarcoma is caused by Human Herpes Virus (type 8) and it is the most common malignancy in HIV/AIDS f 
predominantly seen in men. 


Reference: Í 
Rapid Review Pathology by Edward Goljan (5* edition): Poge 166 


240) Which of the following is not Included in the “S Rs” of radiotherapy? 


A) Reperfusion 

B) Repair 

C) Reoxypenation 

D) Repopulation } 
E) Radiosensitivity 


Correct: A (Reperfusion) 


Withers defined the 4 Rs of radiotherapy; subsequently, a fifth ‘R’ (intrinsic radiosensitivity) has been added. The clinical 
practice of radiation oncology operates within the limits defined by these 5 Rs as described below: 


The five “Rs” of radiotherapy 

Repair If given sufficient time between fractional doses of radiation, cells will repair the radiation-induced damage. 
Repair half-times are typically 3-6 hours. Fractionation offers a means whereby we may be able to exploit 
any differentials in repair capacity between tumor cells and normal cells. 

Reoxygenation Hypoxic cells are, compared with welloxygenated cells, relatively radioresistant. Normal tissues are well 
oxygenated, tumors are often hypouc This ıs an obvious therapeutic disadvantage The problem may be 
mitigated if a sequence of daily treatments is used, Cells dying as a result of radiation treatment will not use 
oxygen; this means that more oxygen is available to the, previously hypoxic, surviving cells. These cells 
become oxygenated and are therefore more susceptible to the next dose of radiation treatment. 

Repopulation As radiotherapy kills cancer cells within a tumor it may provide a stimulus to rapid proliferation of tumor 
cells. Thus, during protracted treatment, production of cells by the tumor may equal, or even exceed, 
radiation induced cell loss. This provides an argument for keeping the overall treatment time as short as 
possible. a 

Redistribution The sensitivity of cells to radiation varies according to their position within the cell cycle. This may lead toa 
degree of synchronisation of cellular division within the tumor: ideally, fractions of radiotherapy would be 
timed to coincide with vulnerable phases of the cell cycle (late G2 and M) in a partially synchronised 
population of tumor cells y — 

Radiosensitivity Experiments using low dose-rate irradiation demonstrate that, for reasons distinct from those summarized 
above, cells derived from tumors differ in their intrinsic sensitivity to radiation. There may be cells so 

124 Intrinsically resistant to treatment that no clinically viable schedule of radiation therapy would be able to 

eliminate them. Conversely, some cells may be so sensitive that virtually any schedule would be successful - 

the majority of cells will lie somewhere between these extremes. = 


Reference: 
Bailey and Love (27* edition): Page 154 
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Surgical audit and research 


241) Which of the following study designs will be used in following scenario: A patient exposed to certain risk factors 
will lead to development of a particular disease in future compared to thase who are not exposed to such risk 
factors? 


A) Case-Control Study 

B) Cohort Study 

C) Adoption study 

D) Twin concordance study 
E) None of the above 


Correct: B (Cohort study) 


Explained in table at bottom of page: 


Observational studies 
STUY TYPE DESIGN MEASUREVTULMPLE 
Cross-sectionalstudy Frequency of disease and frequency of risk- Disease prevalence. 
related factors are assessed in the present. Can show risk factor association with disease, but 
Asks, “What is happening?” does not establish causality. 
Case-control study Compares a group of people with diseasetoa Odds ratio (OR). 
group without disease. Patients with COPD had higher odds of a 
Looks to see if odds of prior exposure or risk history of smoking than those without COPD. 
factor differs by disease state. 
Asks, “What happened?” 
Cohort study Compares a group with a given exposure or risk Relative risk (RR). 
factor to a group without such exposure, “Smokers had a higher risk of developing COPD 
Looks to see if exposure or risk factor is than nonsmokers.” 
associated with later development of disease. 
Can be prospective (asks, “Who will 
develop disease?”) or retrospective (asks, 
“Who developed the disease [exposed vs 
nonexposed]?”). 
Twin concordance Compares the frequency with which both Measures heritability and influence of 


study monozygotic twins vs both dizygotic twins environmental factors (“nature vs nurture”). 
develop the same disease. 


Adoption study Compares siblings raised by biological vs Measures heritability and influence of 
adoptive parents. environmental factors. 


Reference: 
First Ald for USMLE Step 1: Page 246 
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242) New cases of a disease or condition occurring in a specified time and population is known as? 


A) Incidence 

B) Prevalence 

C) Point prevalence 

D) Life time prevalence 
E) None of the above 


Correct: A (Incidence) 


Variables Description 

Incidence New cases of a disease or condition occurring in a specified time and population 
Prevalence Total number of cases of a disease or a condition in a specified time and population. 
Reference: 


First Aid for USMLE Step 1: Page 249 
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Surgical Ethics and Laws 


243) Patient with advanced diabetes needs right above knee amputation. However patient refuses surgery. Relative 
wants to have surgery done for the patient’s sake, As a doctor, you know that without surgery patient cannot survive. 
What should he done? 


A) Do firm counselling and get signed consent 
B) Tell consequences and defer surgery and document it 

C) Do relevant counselling, get signed consent and enter all the explained details in patient's clinical notes 
D) Refer the patient to some other health care facility 

E) Proceed to amputation without signed consent 


Correct: C (Do relevant counselling, get signed consent and enter all the explained details in patient's clinical notes) 


Both professionally and legally, It is important for surgeons to understand that a signed consent form is not proof that 
valid consent has been properly obtained. It is simply a piece of evidence that consent may have been attempted. Even 
when they have provided their signature, patients can and do deny that appropriate information has been 
communicated or that the communication was effective. Surgeons are therefore well advised to make brief notes of 
what they have said to patients about their proposed treatments, especially information about significant risks. These 
Notes should be placed in the patient's clinical record, perhaps by referring to the disclosure in the letter to the family 
doctor, copied to the patient. In addition, information sheets describing the generic risks, benefits and complications 
associated with the proposed procedure can be provided. 


Reference: 
Bailey and Love (27° edition): Page 172 
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244) With respect to patient's safety, an incident that Sentinel event is defined as an unanticipated death or 
was prevented from doing harm to patient is known loss of function unrelated to the natural course of the 
ae? patient's illness or underlying condition. Such an event 
is called sentinel because it signals anced for an 
A) Adverse event immediate investigation of the event and response. 
B) A avar miss event Examples include: 
C) A totai miss event 1) Wrong-site of surgery 
D) Ano-harm event 2) Wrong-procedure performed | 
E) None of the above 3) Wrong-patient surgery i 
4) Unantiapated death of a full-term infant | 
Correct: B (A near miss event) 5) Discharge of an infant to the wrong family | 


6) Abduction of any patient receiving care, treatment, 
ad aves 
hey Description 7) Hemolytic transfusion reaction due to administration 
An adverse An incident that resu'ts in harm to the of Boor eod aa having ajor.bioge group 
incompatibilities (ABO, Rh, other blood groups) 
8) Rape or assault (leading to death/permanent 
harm/severe temporary harm), or homicide of any 


event patient 
Anearmiss An incident that could have resulted in 
unwanted consequences but did not, 


either by chance or through a timely patient recerving care, treatment, and services while 

intervention prevendng the event from admitted in hospital 

reaching the patient. 9) Unintended retention of a foreign object in a patient 
A no-harm t that occurs and reaches the after an invasive procedure e.g. gossypiboma resulting 
ic Patient but results inno mjuryito the from retention of gauze in abdomen/pelvis. 


rm is avoided by chance or due 
to mitigating circumstances. 


An adverse event is defined as an unanticipated, 
undesirable, or potentially dangerous occurrence ina 


healthcare organization usually resulting from medical 
Reference: error, Examples include 


l ion: 
Baniani tove 27° eciion: Hage Are 1) In correct administration of medication 


2) Use of outdated drugs 
245) A surgeon performed surgery on wrong side of ) i ii 
the patient. What Is this termed with respect to Reference: 
patient's safety incidents? Article on “Sentinel Events-Joint Commission” 


A) Adverse event 246) Pseudomyxoma peritonei is a form of cancer that 


B) A near miss event produces mucinous ascites and Is most commonly 
C) A total miss event secondary to a primary tumor of the appendix. 
128 D) Ano-harm event Researchers are interested in conducting a study to 
E) Sentinel event determine factors associated with the development of 
pseudomyxoma peritonei in patients with appendiceal 
Correct: E (Sentinel event) cancer. Which of the following study designs is most 


appropriate to Investigate this clinical question? 
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A) test 

B) ANOVA 

C) Chi Square 

D) Odd’s ratio 

E) Relative risk factor 


Correct: D (Odd’s ratio) 


An odds ratio (OR) is a measure of association between 
an exposure and an outcome. The OR represents the 
odds that an outcome will occur given a particular 
exposure, compared to the odds of the outcome 
occurring in the absence of that exposure. Odds ratios 
are most commonly used in case-control studies. 


Reference: 
1) USMLE 1" aid notes: Page 
2) Article on “Explaining Odd's Ratio”: NCBI 
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Diagnostic imaging 


247) Which of the following is Incorrect regarding 248) MRI is superior in assessment of which of the 
MRI? following? 

| 

| A) Not associated with ionizing radiations A) Detection of pregnancy in 1" trimester 
B) Depicts excellent soft tissue contrast B) Occult hepatic metastasis 
C) Absolutely contraindicated in pregnancy C) Spine and soft tissue lesions 
D) Is an expensive investigation D) Detection of malignant metastasis in patients with 
E) Associted with long scan times implanted pacemakers 


E) In detection of ocular metallic foreign bodies 
Correct: C (Absolutely contraindicated in pregnancy) 
Correct: C (Spine and soft tissue lesions) 
It is relatively contraindicated in 1" trimester of 
pregnancy. MAI has following strengths 
Advantages/Strength of MRI is given below: 1) There are no ionizing radiations 
2) There is excellent soft tissue contrast. 
3) It is the best imaging technique for intracranial, 
spine, bone marrow and joint lesions. 
Strengths 1) No ionising radiation 
2) Excellent soft-tissue contrast Reference: 


3) Best imaging technique for Bailey and Love (27° edition): Page 199 
Intracranial lesions, spine, bone 


marrow and joint. 

Weaknesses 1) Absolute contraindications are: 
a) Ocular metallic foreign bodies 
b) Pacemakers 
c) Cochlear implants 
d) Cranial aneurysm clips 


249) Which of following is absolute contraindication to 
Magnetic resonance imaging (MRI)? 


A) Liga-clips used in laparoscopic procedures 
B) Ureteric stents 

C) Pacemakers 

D) Silicon implanted breast 


2) Relative contraindications are: E) Claustrophobia 


a) First trimester of pregnancy 
b) Claustrophobia Correct: C (Pacemakers) 


3) Long scan times so patients may not 


beabietok i A Contraindications of MRI 
e able to keep still, especially if in Absolute Ocular metallic foreign body 
pain contraindications Pacemaker 


Cochlear implant 1: 
Intra-cranial aneurysmal clips 
Relative contraindications Claustrophobia 


4) Limited availability and expensive 


Reference: 


F First trimester of pregnancy 
Bailey and Love (27* edition): Page 199 


Reference: 
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Bailey ond Love (26* edition): Page 180 


'$9) A 49 year old male patient is diagnosed with renal 
cell carcinoma, He has continuous relentless lower 

ack pain. On metastatic workup, plain radiographs 
and bone scan are inconclusive. But there is a strong 
clinical suspicion of bony metastasis. Which of the 
following is next best Investigation to be performed? 


A) CT scan 

B) MRI 

C) Re-bone scan 
D) Plain X-rays 
E) PET scan 


Correct: B (MRI) 


Bone scan ıs obtained in highest-rsk patients suffering 
from renal cell caronoma m whom 

1) There is an elevated alkaline phosphatase 

2) New-onset bone pain. 

In case of the bone scan is equivocal, an MRI may be 
useful for these patients. 


Reference: 
Campbell Urology (10° edition): Page 2346 


251) Bone scan is best for which of the following 
pathological conditions? 


A) Stress fractures 

8) Avascular necrosis 
C) Bony metastasis 
D) Malignancy 

E) Soft tissue lesions 


Correct: C (Bony metastasis) 
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Both bone scan and MRI are helpful in detecting stress 
fractures and metastasis 

Bone scan is considered “Gold standard” for detecting 
bony metastasis. Itis the first line investigation used 
whenever bony metastasis is suspected v g metastatic 
prostate carcinoma, metastatic breast carcinoma. In 
some circumstances, bone scan may be negative e.g. in 
pure lytic (osteoclastic) lesions like in the case of renal 
cell carcinoma. MRI may be helpful in detecting the 
extension of metastasis into bone and spinal canal, 
Stress fractures are commonly encountered in mid-tibia 
and ankle giving poorly localized pain, which 1s worse on 
exercise, MRI is as sensitive as bone scan for picking 
stress fracture but additionally gives details about 
associated ligamentous injuries which are crucial 
regarding management. Stress fractures are picked up 
as marrow edema at the time when X-rays are negative 
for findings. Hence MRI is best for stress fractures of 
lower limb. 


Reference: 
1) Boiley and Love 26° edition 464, 468, 536 
2) Campbell's Operative Orthopedics: Page 2755 
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Tissue and molecular diagnosis 


252) After surgery, nurse asks about fixation of 
specimen for histopathology and you are unaware of 
how to fix a particular specimen. In such case, it is safe 
to store sample temporarily in which of the following? 


A) Empty bottle at 4C 

B) Preserve in glutaraldehyde 

C) Freeze at OC 

D) Normal satine at 8 C 

E) Pyodine solution at room temperature 


Correct: D (Normal saline at 8C) 


The standard solution used for fixation of specimen for 
histopathological analysis is 10 % neutral buffered 
formalin. 

If fixative cannot be added in a timely manner, the 
specimen should be placed in a sterile basin and kept 
moist with sterile saline or wrapped in saline-dampened 
sponges until the specimen can be properly placed in 
fixative. 

Normal saline damages the connective tissue and 
epithelium (damage increases with time) and hence the 
specimen should be fixed as soon as possible and not be 
kept in normal saline for more than few minutes. 


Reference: 


“Practical Guide to Specimen Handling in Surgical 
Pathology”: by Robert Lott 


253) What is the purpose of frozen section? 


A) To determine grade of malignancy 

B) To rapidly determine nature of tissue 
C) Done for lymphatic clearance 

D) To look for vascular invasion of tissue 
E) None of the above 


Correct: B (To rapidly determine nature of tissue) 


Frozen section diagnosis ıs used when a very rapid 
answer is required for diagnosis or management. This is 
particularly a useful techriaue for surgeons A fresh 
tissue sample of the area of interest 1s supplied by the 
surgeon which frozen quickly in the pathology 
laboretory. The sections are cut and stained within 
several minutes. 

There are however few disadvantages of this technique: 
1) Fresh tissue carries 2 higher risk of infection than 
fixed tissue 

2) The quality of a frozen section slide is inferior to that 
of routinely processed material. This reduces the 
accuracy of diagnosis 

moles are required 

4) Some type of tissues are difficult to process e.g. fat. 
5) The process is time-consuming and labor intensive 


Reference: 
Bailey and Love (27° edition): Page 238 
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254) Which of following is correct regarding 
sterilization method of surgical instruments? 

A) Ethylene oxide is toxic and has rapid turnover 
B) High pressure steam kills spores and bacteria 
C) Glutaraldehyde kills HIV and HCV in 1 minute 
D) Sterili n decreases the total bactenal count 
E) Sterilization decreases viability of organism| 


Correct: B (High pressure steam kills spores and 
bacteria) 


Some important aspects regarding stenlization are as 
follows 


1) Moist heat sterilization (autoclaving) is the most 
frequently used method of sterilization. Because 
bacterial spores are highly resistant to boiling (100°C), 
they must be exposed to a higher temperature which 
can only be achieved by increasing the pressure. For this 
Purpose, an autoclave chamber is used in which steam 
is used under high pressure of 15 Ib/ (inch)2, reaching a 
temperature of 121°C and is held at that temperature 
for at least 15 minutes. This kills even the highly heat- 
resistant spores of Clostridium botulinum with a margin 
of safety. 


2) Sterilization is the killing or removal of all 
microorganisms, including bacterial spores (highly 
resistant). Surgical instruments can be damaged by 
moist heat (autoclaving). Hence they are sterilized using 
chemical disinfectants such as ethylene oxide gas 


3) Most intravenous solutions are sterilized by filtration 


Reference: 


Review of Microbiology and Immunology by Warren 
Levinson (13" edition): Page 228, 233 


255} What is the duration of sterilization by autoclave 
when temperature is kept 121 C and pressure 15 
Ib/{inch)2? 


Gastrointestinal Endoscopy and Sterilization 


SRT SS URROURARRD RECENT EDD SS 


A) 10 minutes 
B) 15 minutes 
C) 30 minutes 
D) 40 minutes 
E) 50 minutes 


Correct: B (15 minutes) 
In an autoclave chamber (shown below) typically used 
for moist sterilization, steam at a pressure of 15 lb/ 


(inch)2, reaches temperature of 121°C and is held at 
that temperature for 15 minutes. 


Types of Autoclaves 


| eI 


’ . 
ee Common Loborstory Autoclave 


Presaze Cocke Type 

| 

a 
1). 

\ > t 
Vetcal Autsclave (| 
ty 
Lorge Automate Hospital Autoclove 
Henasréal Autoclave 
Reference: 


Review of Microbiology and Immunology by Warren 
Levinson (13” edition): Page 228, 233 


256) At the end of session, an endoscope should be 
immersed in 2% Glutaraldehyde for how much time to 


effectively kill microorganisms? 


A) 10minutes 
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B) 20 minutes 
€) 30 minutes 
D) 40 minutes 
£) 50 minutes 


Correct: B (20 minutes) 


Important aspects regarding sterilization of endoscopes 
are as follows 

1) Endoscopes cannot withstand steam-based 
autoclaving. 

2) They require high-level disinfection between cases to 
prevent transmission of infection. 

3) This process involves two important stages: first is 
the removal of physical debris from the internal and 
external surfaces of the instrument and, second is 
chemical neutralization (using 2% glutaraldehyde, per- 
acetic acid or chlorine dioxide) to kill all 
microorganisms. 

4) At the end of each endoscopy session, immersion in 
glutaraldehyde for 20 minutes or in per-acetic acid for 5 
minutes is recommended. Studies show that these 
exposure times is sufficient to destroy most organisms, 
including Mycobacterium tuberculosis. 


Reference: 


1) Article on “Chemical Disinfectants”: Guideline for 
Disinfection and Sterilization in Healthcare Facilities. 

2) Article on “Cleaning and disinfection of equipment for 
gastrointestinal endoscopy”: NCBI 


257) Which of the following is sterilized with per-acetic 
acid at 40 degree? 


A) Metal instruments 

B) Syringes 

C) Flexible endoscopes 

D) Respiratory/ventilator tubes 
E) None of the above 


Correct: C (Flexible endoscopes) 


Most developed hospitals utilize an automated machine 
using per-acetic acid to chemically sterilize 

1) Moist heat sensitive instruments (e.g., endoscopes, 
arthroscopes) 

2) Dental instruments 
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Studies show that per-acetic acid and 2% 
glutaraldehyde both reliably kill Clostridium difficile 
spores with exposure times of 5-20 minute and are 
suitable for sterilization of flexible endoscopes, 


Reference: 

Guideline for Disinfection ond Sterilization in Healthcare 
Facilities, University of North Carolina Health Care 
System 


258) A patient is admitted in intensive care unit and is 
on ventilator support. Which of the following steps 
will decrease the rate of infection/Ventilator 
associated pneumonia? 


A) Changing nebulizer every 8 hours 

B) Changing ventilator tubing every 48 hours 
C) Using sterilized water in reservoir 

D) Changing IV lines after 48 hours 

E) None of the above 


Correct: C (Using sterilized water in reservoir) 


Following are important aspects of infection control in 
intensive care unit. 

1) Use sterile water to fill the humidifier of ventilator. A 
closed water-refilling system should be used to 
minimize manipulation of the humidifier system. 

2) Routine changing of the ventilator circuits is not 
recommended, Replacement ıs required when there is 
mechanical malfunction or gross soiling. 

3) The condensate fluid in the ventilator circuit contains 
high concentration of pathogenic bacteria and thus a 
risk factor for ventilator associated pneumonia. It, 
therefore has to be removed regularly (i.e. change of 
tubing every 24 hours). 

4) To control infection spread by nebulizers, following 
steps are recommended: Filling immediately before use, 
using sterile water and drugs, never refilling the liquid 
to be nebulized, cleaning and disinfecting the receptacle 
daily (once every 24 hours), using sterile water for 
rinsing and allowing to dry, using patient-specific large 
volume nebulizers, using patient specific 
mask/mouthpiece/connecting pieces/medicine cups 


Reference: 


1) Article on: “Ventilator associated pneumonia and 
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infection control”. US Notional Library of Medicine C) Crystallization of intracellular fluid 

National Institutes of Health D) Osmotic change in intracellular fluid 

2) Recommendations on Prevention of Ventilator- E) Mitochondrial injury | 
associated Pneumonia: Scientific Committee on 

Infection Control and Infection Control Branch, Centre Correct; B (Thermal destruction) 


for Health Protection, Department of Health 
LASER stands for “Light Amplification by Stimulated 


259) Which of following methods will confirm Emission of Radiation”. A laser is an intense beam of 

sterilization after autoclaving? monochromatic light. The biological damage caused by 
lasers is produced through thermal, acoustical and 

A) Autoclave tape method/Color index strip photochemical processes. Thermal effects are caused 

B) By physically checking temperature by a rise in temperature following absorption of laser | 

C) By checking color of instruments energy. j 

D) By pouring cold water on instruments 

E) None of the above Reference: 


Bailey and Love (27° edition): Page 31, 1094 
Correct: A (Autoclave tap method/Color index strip) 


Autoclave tape ts an adhesive tape used in autoclaving 
(heating under high pressure with steam to sterilize) to 
indicate whether a specific temperature has been 
reached. Autoclave tape works by changing color after 
exposure to temperatures commonly used in 
sterilization processes, typically 121°C in a steam 
autoclave. 


When processed the indicator stripes 
change from green to black 
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260) Laser surgery produces its effects by? 


A) Cutting cell wall 
B) Thermal destruction 


Beunscamer 


Perioperative 
care 


138 


261) A chronic hypertensive patient is planned for 
ertensive drug has 


elective surgery. Anew antihy; 
been added to his daily re for effective control of 
blood pressure. For how me should patient be 
observed as a period of stabilization? 


A) 1week 
B) 2 weeks 
C) 3 weeks 
D) 4 weeks 
E) 10 days 


Correct: B (2 weeks) 


Prior to elective surgery blood pressure should be 
controlled to near 160/100 mmHg. If a new 
antihypertensive agent is introduced, a stabilisation 
period of at least 2 weeks should be allowed. 


Reference: 
Bailey and Love (27° edition): Page 257 


262) On preoperative airway assessment of patient 
planned for elective surgery, hard palate is visible only 
on examination. What is the grade of patient 
according to modified Mallampati test? 


A) Grade 1 
B) Grade 2 
C) Grade 3 
D) Grade 4 
E) Grade 0 


Correct: D (Grade 4) 


The ease or difficulty encountered when performing 
airway manoeuvres can be predicted by simple 
examination findings of full mouth opening (modified 
Mallampati class), jaw protrusion, neck movement and 
thyromental distance. 


Preoperative care including the high-risk surgical patient 


Airway assessment (Samsoon and Young 
Modified Mallampati test) 


' Grade 1 Fauces, pillars, soft palate and 
uvula seen 
Grade 2 Fauces, soft palate with some part 
of uvula seen 
Grade 3 Soft palate seen 
Grade 4 Hard palate seen 


i 4 \ 


Class 1 Class 2 Class 3 Class 4 


Reference: 
Bailey and Love (27° edition): Page 262 


263) A patient is to be operated for a malignancy on 
elective list. He needs nutritional buildup. How much 
time pre-operative nutrition should be started before 
surgery? 


A) 72 hours 
B) 2 weeks 
C) 3 weeks 
D) 6 weeks 
E) 4 weeks 


Correct: B (2 weeks) 
Nutritional support is required for a minimum of 2 


weeks before surgery to have any impact on 
subsequent morbidity. 


Reference: 
Bailey and Love (27” edition): Page 260 
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264) How much INR is desirable for most surgeries? 


A) 1-1.5 
B) 1.5-2 
c) 2-2.5 
D) 2.5-3 
E) >3 


Correct: A (1-1.5) 


INR of 1.5 or less is desirable for most surgeries. 


Reference: 
Bailey and Love (27th edition): Page 258 


265) A 45 year old patient who is on warfarin for atrial 
fibrillation is planned to undergo elective surgery. How 
many days before the operation should warfarin be 
stopped? 


A) 5 days 

B) 7 days 

C) 10 days 

D) 14 days 

E) Can continue medication before anesthesia 
induction 


Correct: A (Sdays) 


In patients with atrial fibrillation: 

1) Beta-blockers, digoxin or calcium channel blockers 
should be started preoperatively (or continued if the 
patient is already on the treatment) in order to control 
the rate and possibly rhythm. This is because cardiac 
Output increases by 15 per cent if sinus rhythm is 
restored which reduces the risk of perioperative 
myocardial ischemia and consequent infarction. 

2) Warfarin in patients with atrial fibrillation should be 
stopped S days preoperatively to achieve an INR 
(international normalized ratio) of 1.5 or less (which is 
safe for most surgery). In case of direct thrombin 
inhibitors (dabigatran) or factor Xa inhibitors 
(rivaroxaban, apixaban, etoxaban), these drugs should 
be stopped 2-3 days before surgery or longer if patient 
is having renal failure. 

3) Low molecular weight heparin should be started as a 
“bridging therapy” during this period when patient is 
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having no anticoagulation therapy, LMWH should be 
stopped 2 hours before surgery. 

4) Per-operative anticoagulation is required only in 
patients with a high CHADVas score. 

Different drugs and appropriate time to stop them 
before operation is as follows 


Drug/Conditions Appropriate time to stop before 
Surgery/Preoperative management 


Low molecular Stop 2 hours before surgery 

weight heparin 

Newer Stop 2-3 days before operation 
Anticoagulants 

(Rivaroxiban, 

Factor Xa 

inhibitors e.g, 

dabigatran) 

NSAIDs (except Stop 3-4 days before operation 
aspirin) 

Warfarin 5 days before surgery (INR 1.5 or less) 
(in atrial 

fibrillation) 

Warfarin 1) 5 days before surgery (INR 1.5 or 
{in mechanical less) 

heart valve) 2) Thrombin inhibitors and factor Xa 


inhibitors are not used in patients with 
mechanical heart valves 
Aspirin Stop 7 days before surgery 


Clopidogrel Stop 10 days before surgery 
"Antihypertensive 1) Pnor to elective surgery, blood 
drugs pressure should be controlled to near 
160/90 mmHg. 


2) Ifa new antihypertensive is 
introduced, a stabilization period of at 
least 2 weeks should be allowed 
Drugeluting/Bare Risk of stent thrombosis with 
metal stents consequences of MI and death is 
reduced if elective surgery is delayed 
until after dual antiplatelet therapy is 
stopped as follows 
1) Bare metal stent: 6 weeks 
2) Old drug eluting stent: 12 months 
3) Newer drug eluting stent: 6 months 
If surgery cannot be postponed, stop 
clopidogrel and continue aspirin 


Beta-blockers, In patients with atrial fibrillation, beta- 


digoxin or blockers, digoxin or calcium channel 
calcium channel blockers should be started 
blockers preoperatively (or continued if the 


patient is already on the treatment) in 


Beanscamer 


order to control the rate and possibly 
rhythm 


Stop 4 weeks before surgery 


pills/Hormone 

replacement 

therapy 

Lithium Stop 24 hours before surgery and check 
blood levels for toxicity 

Anti-convulsants Continue peri-aperatively (helps with 

and anti-Parkinson early mobilization of patient post- 

medications operatively) 


Tricyclic Stop before surgery (interact with 
antidepressant anesthesia drugs) 

(imipramine, 

amitriptyline, 


nortriptyline, 
clomipramine, 
doxepin, 
desipramine, 
maprotiline) 
Monoamine 
oxidase inhibitors 
(selegiline, 
phenelzine, 
tanyicypromine) 
Statins in 
congestive/left 
ventncular failure 
Smoking 


: Stop monoamine oxidase inhibitors at 
least 2 weeks before surgery, 


Continued peri-operatively (unless 
renal perfusion is significantly 
compromised) E 
8 weeks before surgery (in order to 
____ __have maximum beneficlal effect) 
Sulfonyiurea and 


metformin according to sliding scale during and 
after surgery) 
2) Continue these after surgery when 
= patient starts oral intake _ p 
Reference: 


1) Bailey and Love (26" edition): Page 256-259 
2) Washington manual of Cardiology: Page 439-440 


266) A middle aged female patient who is diagnosed 
with depressive illness is on monoamine oxidase 
inhibitor therapy for past 6 weeks. She is planned to 
undergo elective surgery. How much times before 
surgery, monoamine oxidase inhibitors should be 
terminated? 


1) 1-2 days before surgery ( Use insulin j 


A) 5 days 

B) 7 days 

C) 10 days 

D) 14 days 

E) Continue taking drug 


Correct: D (14 days) 


MAO inhibitors form stable complexes with the enzyme 
monoamine oxidase (that removes the 
neurotransmitters norepinephrine, serotonin, and 
dopamine within the neuron) causing irreversible 
inactivation. This results in increased stores of 
norepinephrine, serotonin, and dopamine within the 
neuron and subsequent diffusion of excess 
neurotransmitter into the synaptic space. 

These drugs require at least 2 to 4 weeks of treatment 
in order to achieve anti-depressant effects. As there is 
irreversible blockade of MAO enzyme, the regeneration 
of new enzyme takes at least 2 weeks after termination 
of drug intake. It is therefore necessary to discontinue 
MAO inhibitors for at least 2 weeks to wear off the drug 
effects before any surgery is planned. 


Reference: 
Lippincott’s illustrated Review Pharmacology (4° 
edition): Poge 234, 235, 236 


267) A 45 year old patient who is on warfarin for atrial 
fibrillation is planned to undergo elective surgery. How 
many days before the operation should warfarin be 
stopped? 


A) 3-4 days 

B) 4-5 days 

C) 5-7 days 

D) 4-8 days 

E) Can continue medication before anesthesia 
induction 


Correct: A (4-5days) 


According to Anesthesia Secrets (James Duke): “Because 
warfarin has such a long half-life (about 2.5 days) and 
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heparin has such a short half-life (about 1.5 hours), a Article on “Perioperative management of diabetes” by 
patient may be instructed to stop warfarin 4 days Jennifer 8 
before surgery and then, often as an inpatient, undergo 
regular heparin injections up until a few hours before 

| surgery. Once the surgery is completed (and depending 
on the postoperative bleeding risk), the warfarin can be 


269) For how much time, smoking should be avoided 
to have maximal beneficial effects for surgery? 


restarted. A) 2 weeks 
According to Morgan and Mikhail’s Clinical B) 3 weeks 
Anesthesiology “In the first circumstance, most patients C) 4 weeks 
who undergoing anything more involved than minor D) 6 weeks 
surgery will require discontinuation of warfarin 5 days E) 8 weeks 


in advance of surgery to avoid excessive blood loss”. 


Hence a range of 4-5 days is appropriate. 


Reference: 
1) Anesthesia Secrets by James Duke: Page 124 


Correct: E (8 weeks) 


Maximal benefit after stopping smoking is only seen if 
stopped for 8 weeks prior to surgery. 


2) Morgon and Mikhail’s Clinical Anesthesiology: Page 
298 Reference: 

Bailey and Love (26" edition): Page 265 
268) A patient with type 2 diabetes who is on long 
acting insulin, should have his insulin discontinued 
how much time before surgery? 


270) A patient with type 2 diabetes who is using 
regular insulin, should have his insulin discontinued 
how much time before surgery? 


A) 6 hours 
; A) 6 hours 
B) 12 hours 
B) 12 hours 
C) 18 hours 
C) 18 hours 
D) 24-48 hours D) 24-48 hours 
E) 72 hours 


E) No need of discontinuation 


Cörrect: D:(24-48 hours} Correct: E (No need of discontinuation) 
To stabilize glycemic control in patients taking insulin, Reference: 

frequent glucose monitoring should be performed, with Article on “Perioperative management of diabetes” by 
insulin dosages adjusted appropriately. Ideally, patients Jennifer B 

should monitor blood glucose levels before meals, after 
meals, and at bedtime. Long-acting insulin (e.g., 
ultralente, glargine [Lantus]) can be discontinued one to 
two days before surgery, and glucose levels can be 


271) Which of the following is the upper safe limit of 
platelet count to proceed for surgery? 


stabilized with a regimen of intermediate insulin (e.g, : min 
NPH, lente) mixed with short-acting insulin (e.g., a 90 000 
regular, lispro [Humalog] or aspart [Novolog}) twice D) 5 ae 


daily or short-acting insulin before every meal. E) None of the above 


Reference: 
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Correct: D (50,000) 


The normal platelet count ts 150,000-450,000/uL, and 
the bleeding time is generally not affected by the 
platelet count when the latter is greater than 
100,000/uL When the platelet count 1s 50,000/jiL, 
excessive bleeding generally occurs only with severe 
trauma or extensive surgery. In contrast, patients with 
platelet counts under 20,000/j1L develop significant 
bleeding following even minor trauma 


Reference: 
Morgan and Mikhoil Clinical Anesthesiology: Page 705 


272) Breast milk should be stopped how much time 
before anesthesia? 


A) 2 hours 

B) 3 hours 

C) 6 hours 

D) 12 hours 

E) None of the above 


Correct: B (3 hours) 


Fasting instructions before anesthesia are 

1) Two hours for clear fluids 

2) Four hours for breast milk 

3) Six hours for solids 

As no option of 4 hours was present, the closest correct 
option is 3 hours. 


Reference: 
Bailey and Love (27° edition): Page 122 


273) After a myocardial infarction, major operation 
should be delayed for how much time? 


A) 1 month 

B) 2months 

C) 6 months 

D) 12 months 

E) None of the above 


Correct: C (6 months) 


After a proven myocardial infarction, elective surgery 


should be postponed for 3-6 months in order to reduce 
the risk of perioperative myocardial ro-infarction. As 
primary percutaneous intervention is the treatment of 
choice for acute coronary syndromes, many patients 
receive stents and are on dual antiplatelet therapy 
depending upon the type of stent. The risk of stent 
thrombosis with consequences of MI and death is 
reduced if elective surgery is delayed until after dual 
antiplatelet therapy is no longer needed (time shown 
below) 


Type of stent 


Bare metal stent 6 weeks 
Old drug eluting stent 12 months 
Newer drug eluting stent 6 months 


If surgery cannot be postponed, then depending upon 
the risk, both anti-platelets can be used or aspirin be 
continued only 

1) If low risk of significant perioperative bleeding: dual 
antiplatelet therapy can be continued during surgery. 

2) If there is risk of bleeding in closed cavities (spinal, 
intracranial, cardiac, posterior chamber of the eye and 
prostate surgery), Clopidogrel or ticagrelor therapy may 
have to be stopped and, if possible, aspirin continued. 


Reference: 
Bailey ond Love (27* edition): Page 258 


274) An elderly diabetic women underwent ileo- 
colectomy for a perforated cecum. She has been on 
long term steroid intake for her troublesome 
bronchospasm, After surgery, she is taken to the ICU, 
intubated, maintained on broad spectrum antibiotic 
and steroids are rapidly tapered. On 2" postoperative 
day she develops following features 

Fever 39.2 C (104F), 

Hypotension and lethargy 

Low urine output. 

Laboratory values show hypoglycemia and 
hyperkalemia. Which of following is most likely 
explanation of her deterioration? 


A) Sepsis 
B) Hypovolemia 
C) Adrenal insufficiency 
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D) Acute tubular necrosis 
E) Diabetic ketoacidosis 


Correct: C (Adrenal insufficiency) 


As steroids have been rapidly tapered in this patient 
who has undergone stress related to surgery, the 
patient has developed acute adrenal insufficiency, It is 
classically manifested as follows 

1) Changing mental status 

2) Fever 

3) Cardiovascular collapse (hypotension) 

4) Hypoglycemia 

5) Hyperkalemia. 

It is similar to sepsis but sepsis is usually associated with 
1) Hyperglycemia 

2) There are usually no changes in potassium levels. 
Treatment involves 

1) Administration of intravenous steroids 
(Dexamethasone should be used as steroid replacement 
when additional testing with ACTH stimulation test is 
planned because if hydrocortisone is used, it can 
interfere with measurement of cortisol levels). Convert 
to oral steroid treatment when crisis settles and taper 
off gradually. 

2) Volume resuscitation 

3) Treatment of underlying stress 

To prevent Addison crisis 

1) The patient should be asked about the usual dose of 
oral steroids they have been taking before operation 

2) Supplement with extra steroid cover peri-operatively. 
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Washington Manual of Surgery (7" edition): Page 823- 
824 


275) Factor that determines the poor prognosis of 
surgical outcome in patients with chronic liver 
disease/cirrhosis is? 


A) Old age 

B) Increased ALT and AST 
C) Ascites 

D) Jaundice 

E) Increased serum albumin 


Correct: D (Jaundice) 


Patient of chronic liver disease/cirrhosis, even though 
on treatment, have an 8% 30-day mortality. 

1) Liver function tests have also been used to predict 
outcome following surgery in patients with chronic 
hepatic impairment. 

2) Child's scoring system was originally used to stratily 
risk in patients undergoing porto-systemic shunting 
procedures. 

3) Recently the Model for End-Stage Liver Disease 
(MELD) scoring system was created. When compared to 
the Child's scoring system, the MELD ts a superior 
predictor of perioperative risk in patients with cirrhosis. 
The score is based on the 

1) Patient’s serum bilirubin 


MODEL FOR END-STAGE LIVER DISEASE EQUATION 


MELD Score = 3.8 x log (e) (bilirubin mg/dl) + 11.2 x log (e) (INR) + 9.6 log (e) 
(creatinine mg/dl) 


MELD <10 = Low perioperative mortality 


MELD 10-14 = Moderate perioperative mortality 
MELD >14 = Severe perioperative mortality 


INR, International normalized ratio; MELD, Model for End-Stage Liver Disease. 
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2) Serum creatinine 
3) INR 


Hence jaundice Le. increased bilirubin levels, isa 
predictor of poor prognosis of surgical autcome in 


patients of chronic liver disease/cirrhosis. 


(Please look at table given at bottom of page for MELD 


score) 
In case of acute liver failure: 


1) Plasma transaminase concentrations often increase 


to 10 to 100 times normal. The higher plasma 
concentrations are associated with greater 


hepatocellular death and increased mortality. 

2) PT/INR is usually grossly prolonged, reflecting 
decreased synthetic ability, 

3) Albumin levels are often normal. 

The mortality for intra-abdominal surgery in patients 
with severe acute hepatic disease approaches 100% 


Reference: 


Anesthesia Secrets by James Duke (4" edition): Page 
311, 312 


276) A 47 year old patient who is known hypertensive, takes two tablets of atenolol (SOmg) dally. Still his blood 
pressure is 175/100mm Hg. What is American society of Anesthesiologist (ASA) class of this patient? 


A)ASAL 
B)ASA2 
C)ASA3 
D) ASA4 
E)ASAS 


Correct: C (ASA 3) 


This patient falls under class 3 as he is having moderate stage 2 hypertension (systolic 160-179, diastolic 100-109) 


despite being on anti-hypertensive therapy. 


American Society of Anesthesiologists system 


American Society of Anesthesiologists’ (ASA) classification is used to define relative risk prior to conscious sedation and 
surgical anesthesia. The ASA physical status classification has been shown to be strongly associated with perioperative 
risk. 


ASA Grade Desciption 


A normal healthy patient 


1l A mild systemic disease 
No functional limitation 
Well controlled systemic disease 


ul . A severe systemic disease 
Functional limitation present 
No threat to life 
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day 
mortality 

1) A non-smoker 0.1 

2) Non-obese patient (<30 BMI) 

3) Good exercise tolerance x 

1) Controlled hypertension 0.7 

2) Obesity with BMI <35 

3) Cigarette smoker 

4) Frequent social drinker/drug abuser 

1) Poorly controlled diabetes/hypertension 35 3 

2) Morbid obesity (BMI >35) 

3) Chronic renal failure 

4) Stable angina 

5) Implanted pacemaker 

6) Bronchospastic disease with intermittent 

exacerbation 


les 
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‘IV A severe systemic disease thatls 1) Unstable angina 
constant threat to life 2) Poorly controlled COPD 
3) Symptomatic congestive heart failure 
4) Recent myocardial infarction/stroke (with in last 


three months) 
iy A moribund patient not expected 1) Ruptured abdominal aortic aneurysm 93.3 
to survive without surgery (not 2) Severe/massive trauma/polytrauma 


expected to survive beyond the 3) Extensive Intracranial hemorrhage with mass effect 
next 24 hours without surgery) 


= 


A brain dead patient whose organs 
| are being retrieved for purpose of 
| organ transplantation 
E Emergency operation “E” added to ASA grade denotes emergency operation - 


which means that if the surgical intervention is 
delayed, there is a significant increase in the threat to 
life or body part. 


Reference: 
1) Bailey and Love (27" edition): Page 263, 264 


2) Article on “American Society of Anesthesiologists Classification (ASA Class)”: NCBI 


277) A patient is planned for elective surgery. On 278) A patient is planned for elective surgery, On 
history taking, he tells that he has undergone history taking, he tells that he has undergone 
replacement of aortic heart valve 6 months back. What replacement of aortic heart valve 2 months back. What 
will be his category according to American Society of will be his category according to American Society of 
Anesthesiologists Classification (ASA)? Anesthesiologist Classification [ASA]? 


A)ASA1 


E) ASA 5 


AJASA1 


B) ASA 2 B) ASA2 
C)ASA3 C)ASA3 
D) ASA 4 D) ASA4 


E)ASAS 


Correct: C (ASA 3) Correct: D (ASA 4) 


ASA 3 includes patient with severe systemic disease. A patient with severe systemic disease that is a constant 
Examples include implanted pacemaker, moderate threat to life. Examples include recent (<3 months) of 
reduction of ejection fraction, End stage renal disease myocardial infarction, Cardiovascular accident, transient 
undergoing regularly scheduled dialysis, history (>3 ischemic attack, or coronary artery disease/stents/valve 
months) of myocardial infarction, Cardiovascular replacement, ongoing cardiac ischemia or severe valve 145 
accident, transient ischemic attack, or coronary artery dysfunction, severe reduction of ejection fraction, 
disease/stents/valve replacement, shock, sepsis, Disseminated intravascular coagulation, 
Acute renal dysfunction or end stage renal disease not 
Reference: undergoing regularly scheduled dialysis. 
Article on “American Society of Anesthesiologists 
Classification (ASA Class)": NCBI 


Reference: 
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Article on “American Society of Anesthesiologists 281) Which of the following is best determinant 

Classification (ASA Class)”: NCBI whether the patient has metabolic acidosis or 
alkalosis? 

279) A 47 year old patient has uncontrolled blood 

sugar and moderate renal disease. What is American A) Venous PH 

society of Anesthesiologist (ASA) class of this patient? B) Arterial PH 
C) Serum bicarbonate 

A) ASA 1 D) Serum C02 levels 

B) ASA 2 E) Partial pressure of C02 

C) ASA 3 

D) ASA 4 Correct: B (Arterial PH) 

E) ASA 5 


For acid base disorders, “arterial” blood gas analysis is 
done. While bicarbonate and patient history often can 
suggest the most likely metabolic derangement, only 


Reference: the measurements of arterial pH confirms acidosis vs 
Article on “American Society of Anesthesiologists alkalosis 


Classification (ASA Class)”: NCBI 


Correct: C (ASA 3) 


Reference: 
1) Schwartz Principles of Surgery: Page 74 
2) Bailey and Love (27th edition): Poge 256 


280) Which of the following drugs should be continued 
even at the day of surgery to reduce the operative risk 
of myocardial infarction? 

282) Which of following is the least likely risk factor 


A) Beta blocker leading to deep venous thrombosis? 
B) Verapamil ; 
C) Aspirin A) Congestive cardiac failure 

i B) Malignancy 
D) Nitrates F 
Ta idogrel C) Ambulatory patient 

pea D) Varicose veins 

E) Obesity 


Correct: A (Beta blocker) 

Correct: C (Ambulatory patient) 
Beta-blockers are mainstays in antihypertensive, anti- ; 
anginal, and antiarrhythmic therapy. Because of their Ambulatory patient means who is not bed ridden and is 
walking. All other factors are risk factors for 
development of DVT. DVTis least likely to be present in 
an ambulatory patient. 
Following are risk factors for venous thromboembolism 


benefits in ischemic heart disease (reduce the risk of 
peri-operative myocardial infarction and arrhythmias) 
and the risk of rebound complications that may arise if 
they are discontinued (e.g hypoglycemia), beta- 
blockers should be taken on the day of surgery. 
1) Age >60 years i 
2) Obesity BMI >30 kg/m2 


Reference: = 
i T lly of th y 

1) Anesthesia Secrets by James Duke (4” edition): Poge 3) s e (especially of the abdomen, pelvis 

24 limbs), anesthesia >90 minutes 

2) Bailey and Love (27° edition): Page 265 4) Reduced mobility for more than 3 days 


5) Pregnancy/puerperium A 
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Varicose veins with phlebitis 

Drugs, e.g. estrogen contraceptive, HRT, smoking 
Known active cancer or on treatment, significant 
medical 

comorbidities, critical care admission 
Family/personal history of thrombosis, e.g. 
deficiencies in 

antithrombin IIl, protein Sand C 


Reference: 
Bailey and Love (27" edition): Page 260 


283) Which of following is unnecessary pre-operative 
intervention for elective repair of bilateral inguinal 
hernia? 


A) Blood pressure measurement 

B) Radial pulse measurement 

C) ECG monitoring 

D) Central venous line placement 
E) Oxygen saturation measurement 


Correct: D (Central venous line placement) 


Invasive monitoring of trends in central venous and 
arterial pressure monitoring may help management, 
particularly when large fluid shifts are expected to 
occur. As inguinal hernia repair is usually not associated 
with significant blood loss and fluid shifts, there is no 
need to place central venous line. 


Reference: 
Bailey and Love (27* edition): Page 265 


284) Which of the following is most common 
complication following infraclavicular brachial block? 


A) Pneumothorax 

B) Damage to phrenic nerve 

C) Damage to recurrent laryngeal nerve 
D) Clavicular fracture 

E) None of the above 


Correct: A (Pneumothorax) 
Reference: 


1) New England Medical Journe! 
2) Article on: “Central Venous Access of The Subclavian 
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Vein” by Matthew Deer 


285) A78 year old man presents with an asymptomatic 
reducible inguinal hernia and requests to perform an 
elective hernia repair. He has a history of coronary 
artery disease. Which of the following would be a valid 
reason for delaying the proposed surgery? 


A) Coronary artery bypass surgery 3 months earlier 
B) A history of cigarette smoking 

C) Jugular venous distension 

D) Hypertension 

E) Hyperlipidemia 


Correct: C (Jugular venous distention) 


Most perioperative infarcts occur postoperatively, 
usually on 3"! post-operative day because of return of 
third-space fluids back to circulation, which increases 
the preload and the myocardial oxygen consumption. 
Factors associated with increased risk of per-operative 
myocardial infarction are given below 


Factors associated with increased risk of per-operative 
myocardial infarction 


Risk factors Comments 

Recent The highest likelihood of perioperative 
myocardial myocardial infarction is associated with 
infarction recent myocardial infarction. The more 
recent the event, the higher the risk, 
for up to 6 months, 

2) The risk decreases with time 
however it never returns to normal, 

3) A non-Q-wave infarction (Sub- 
endocardial infraction) that involves 
only the sub-endocardial region and 
does not involves the whole thickness 
of myocardium is also associated with 
increased risk of peri-operative 
infarction because it leaves the 
surrounding area with borderline 
perfusion, hence making it hypoxic and 
Prone to damage. 

Congestive heart failure is at Increased 
risk of peri-operative myocardial 
infarction. Thus signs of failure should 
be looked for and operation post- 
ponded until patient optimized. These 
include 

1) Raised jugular venous pressure 


Congestive 
heart failure 
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2) $3 gallop 
3) Frequent ectopic beats on ECG 


Old age It is independent risk factor for peri- 
Operative myocardial infarction. 
Emergency It is independent risk factor for peri- 
surgery operative myocardial infarction. 
Note that: 


1) Coronary revasculanzation by coronary artery bypass 
graft (CABG) is protective rather than a risk factor for 
myocardial infarction. 

2) Smoking, diabetes, hypertension, and hyperlipidemia 
(all of which predispose to coronary artery disease) are 
surprisingly not independent nsk factors for myocardial 
infarction, However it should be noted that if 
myocardial infarction occurs, they may increase the 
death rate. 


Reference: 


Acute critical care medicine 


286) Which of the following is a major risk factor in 
determining high likelihood of perioperative 
myocardial infarction? 


A) Smoking 

B) Diabetes 

C) Hypertension 

D) Hyperlipidemia 

E) Age >70 years with limited physiological reserves 


Correct: E (Age >70 years with limited physiological 
reserves) 


Frailty is a distinctive state that is related to ageing in 
which multiple body systems lose their in-built reserves 
in the elderly. Thus elderly patients over the age of 70 
years who have limited physiological reserves are prone 
to increased risk of peri-operative myocardial infarction. 


Reference: 


Bailey and Love (27 edition): Page 262 
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287) Which of the following is non-modifiable risk 
factor for heart disease? 


A) Diabetes 
B) Hypertension 
C) Alcohol 


D) Age 
E) Smoking 


Correct: D (Age) 


Hypertension 

Type 2 diabetes mellitus (T2DM) 
Hyperlipidemia 

Atrial fibrillation 

Cigarette smoking 


Mola sex 

Non White ethnicity/rac: 
Family history of stroke 
Menopause 


Overweight and obesity 
Metabolic syndromes 
Carotid artery disease 


Not established 


Hyperhomogysteinemia 
Hypercosqubable states 


Reference: 
Woshington Manual of Cardiology (3" edition) 


288) A 47 year old male patient who Is diabetic and 
know case of ischemic heart disease (recent 
myocardial infarction) has sustained 20% thermal 
burn. He is admitted to intensive care unit for 
resuscitation. Which of the following will be the most 
appropriate method for monitoring of this patient? 


A) Hourly urine output 

B) Swan Ganz Catheter 

C) Central venous pressure measurement 
D) ECG monitoring 

E) None of the above 


Correct: B (Swan Ganz Catheter) 


Swan Ganz/Pulmonary artery catheters allow a more 
precise measure of left ventricular preload compared to 
the measurements taken through central venous line or 
physical examination. Additionally it allows accurate 
sampling of mixed venous blood that gives information 
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on type of shock. Thus PA catheterization should be 
considered whenever cardiac index, preload status, 
volume status, or the degree of rnixed venous blood 
oxygenation need to be known, 

Central venous pressure may reflect only right 
ventricular function, The relationship between left 
ventricular end-diastolic volume (actual preload) and 
pulmonary artery occlusion pressure (estimated 
preload) can become unreliable during certain 
conditions like in critically ill patients who are on 
inotropic agents or in septic shock. In such cases, 
pulmonary artery catheter gives the best measurements 
if either ventricle is markedly depressed, causing 
disassociation of right- and left -sided hemodynamics. 


Reference: ‘ 

1) Woshington manual of Cardiology: Page 75 

2) Morgan and Mikhoil’s Clinical Anesthesiology (5* 
edition): Page 122-123 


289) A cirrhotic patient with abnormal coagulation 
studies duc to hepatic synthetic dysfunction requires 
an urgent cholecystectomy. A transfusion of FFP is 
planned to minimize the risk of bleeding due to 
surgery. What is the optimal timing of this 
transfusion? 


A) The day before surgery 
B) The night before surgery 
C) On call to surgery 

D) Intraoperatively 

E) In the recovery room 


Correct: C (On call to surgery) 


Transfusions with FFP to replenish vitamin K-dependent 
clotting factors should be administered on call to the 
Operating room. The timing of transfusion is dependent 
on the quantity of each factor delivered and its half-life. 
The half-life of the most stable clotting factor, factor VII, 
is 4 to 6 hours. Thus, transfusion of FFP on call to the 
operating room ensures that the transfusion is 
complete prior to the incision, with circulating factors to 
cover the operative and immediate postoperative 
period, 


Reference: 


PERIOPERATIVE CARE 


Pretest Surgery: MCQ 23 


290) A 29 year old woman presents to her primary care 
physician with a history of difficulty becoming 
pregnant. Her tests reveals that thyrotropin (TSH) level 
is markedly suppressed and her free thyroxine (T4) 
level is elevated. She is diagnosed as a case of Grave's 
disease. She desires to conceive as soon as possible 
and opts to undergo thyroidectomy. After she is 
rendered euthyroid with medications preoperatively, 
which of the following management strategies should 
also be employed in order to reduce the risk of 
developing thyroid storm in the operating room? 


A) Drops of Lugol iodine solution daily beginning 10 
days preoperatively 

B) Preoperative treatment with phenoxybenzamine for 
3 weeks 

C) Preoperative treatment with propranolol for 1 week 
D) Twenty-four hours of corticosteroids preoperatively 
E) No other preoperative medication is required 


Correct: A (Drops of Lugol iodine solution daily 
beginning 10 days preoperatively) 


Drops of Lugol iodide solution daily beginning 10 days 
preoperatively should be prescribed to decrease the 
likelihood of postoperative thyroid storm, a 
manifestation of severe thyrotoxicosis. 


Reference: 


Acute critical care medicine 


291) Which of the following is not used in pre- 
operative assessment of mortality and morbidity? 


A) ASA scoring 

B) APACHE II 

C) ACS NSQIP surgical risk score 
D) POSSUM 

E) None of the above 


Correct: D (POSSUM) 
The POSSUM score (Physiologic and Operative Severity 


Score for the enumeration of Mortality and Morbidity) 
and its modifications (P-POSSUM, CR-POSSUM) are used 
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to predict all-cause mortality in postoperative critical ACS NSQIP surgical 
Care patients as well as non-cardiac morbidity, risk score 

While the physiological POSSUM can be calculated pre- 

operatively, the next part of operative POSSUM 

requires operative data, and hence whole POSSUM 

scoring is not possible pre-operatively (Look at table 

given below) 


Scores predicting Scores 


mortality predicting Scores requiring Mannheim POSSUM 
morbidity Operative peritonitis Index P-POSSUM 

Scores not ASA ASA i information Reiss index 

requiring APACHE-II APACHE-II Fitness score 

operative Donati score Goldman cardiac POSSUM | 

information Hardman index risk index t P-POSSUM 
Glasgow aneurysm Veltkamp score Cleveland colorect p 
score VA respiratory APACHE-II, Acute Physiology and Chronic Health Evaluation 
Sickness failure score Il; VA, Veterans Affairs; P-POSSUM, Portsmouth-POSSUM; 
assessment VA pneumonia i j E 
Boey score prediction index 
Hacetteppe score Reference: 


Physiological Bailey ond Love (27° edition): Page 264 
POSSUM 


292) Which of the following is a major factor that predisposes a patient to high morbidity and mortality? 


A) Age <60 years 

B) Major surgery being performed 

C) Shorter length/duration of surgery 
D) Regional anesthesia 

E) None of the above 


Correct: B (Major surgery being performed) 


Surgery puts the patient's life ‘at risk’ and so the benefit of the procedure should outweigh the risk of surgery. Patient 
factors and surgical factors both predispose to high risk of morbidity and mortality as shown below 


Patient 
factors 2) Severe respiratory disease (chronic obstructive pulmonary disease, respiratory failure) 
3) Aged >70 years with limited physiological reserve in one or more vital organs 
4) Metabolic disease (renal failure, poorly controlled diabetes) 
5) Morbid obesity 
6) Late stage vascular disease 
7) Poor nutrition 
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Surgical 1) Prolonged duration of surgery (>1.5 hours) 
factors 2) Extensive surgery (e.g. oesophagectomy, gastrectomy) 
3) Type of surgery (thoracic, abdominal, vascular) 


4) Emergency surgery (e.g. perforated viscus, gangrenous bowel, gastrointestinal bleeding) 
5) Acute massive blood loss (>2.5 liters) 

6) Septicemia (positive blood cultures or septic focus) 

7) Severe multiple trauma e.g. >3 organs or >2 systems or 2 body cavities open 


Reference: 
Bailey and Love (26" edition): Page 256 


293) A 50 year old patient after undergoing exploratory laparotomy demonstrated following changes on 
electrocardiogram: 

1) Tall, tented T waves 

2) Depressed ST-segment 

3) Widened QRS complex. 

Which of the following investigation will you order urgently? 
A) Thallium scan 

B) Exercise tolerance test 

C) Echocardiography 

D) Serum electrolytes 

E) Repeat ECG after 30 minutes 


Correct: D (Serum electrolytes) 


The ECG changes are consistent with hyperkalemia, 

Potassium levels greater than 5.5 mEq /Lindicate hyperkalemia. 

1) First thing to occur in hyperkalemia is abnormal repolarization of ventricles leading to tall, tented T waves. 

2) Next, hyperkalemia paralyses heart starting from top to bottom i.e. atrial paralysis, followed by AV nodal block, 
followed by ventricular arrhythmias and a-systole (ie. ventricular paralysis causing nil cardiac output) 

ECG features include: 

1) Tall tented and peaked T waves ( T waves almost equal in amplitude to the preceding R waves).This is earliest sign of 
hyperkalemia. 


Preceding R wave Tall, tented T wave 


NIC 


NICE 


MDS 
ins H 


Tall, tented T waves: T wave is taller then the preceding R wave and is wide at the base 
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2) Widening and ultimately flattening of P waves (indicating atrial paralysis) 


Gray 


P waves flatten, prolonged PR p waves disappear, bradycardia 


Pu J Lf 


normal P waves 


3) Lengthening of PR interval i.e. > 5 small boxes (AV nodal block) 
4) Wide QRS complexes (> 3 small boxes) with abnormal bizarre morphology. 


Tall ala ars complex 


1 a\R 


AAAA A Ar f 


u al 


= | 


Un Anis Ana P / y 5 | \l 


5) Classical “sine waves” appear when potassium levels are above QmEq/L and is considered as preterminal rhythm. 


RHYTHM STRIP: IJ 
25 n/ sect ciay 


Reference: 
ECG Blog: Life In a Fost Lane 
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294) A 48 year old female patient had hip replacement 
surgery. Patient was put on patient controlled 
analgesia (PCA) with morphine dose 2 mg per 15 min 
(lockout time). After 1 day patient is still having pain 
despite having maximum dose of morphine. What is 
next best step? 


A) Stop PCA and give IM morphine 

B) Add NSAID and Paracetamol 

C) Decrease lockout time 

D) Change morphine to fentanyl 

E) Increase morphine dose to 3mg per 15mins 


Correct: B (Add NSAID and Paracetamol) 


1) Patlent Controlled Analgesia (PCA) is a method of 
pain relief that allows a patient to selfadminister small 
doses of analgesia as required, from a locked 
programmable pump. PCA is appropriate for patients’ 
who have acute pain which is likely to warrant repeated 
doses of parenteral opioid. 

2) Opiolds most commonly used in PCA are morphine, 
pethidine, hydromorphone, fentanyl and oxycodone 
with very little differences in effectiveness profile or 
side effects. 

3) Optimal dose of morphine for PCA is 1 mg bolus dose, 
4) A lockout interval is the time after a demand dose in 
which a dose of medication will not get administered 
even if the patient presses the button; this is done to 
prevent overdosing. The appropriate lockout time in 
order to have the full effect of a dose of IV morphine is 
5-15 minutes. If lockout intervals are too long the 
effectiveness of PCA could be reduced. Shorter lockout 
periods are more likely to cause overdose side effects of 
morphine. 

5) If there is inadequate analgesia, following should be 
done: 


Anesthesia and Pain relief 


a) Check pump settings and integrity of line and canula 
placement. 

b) If in doubt flush cannula at side port with 5 to 10ml 
of normal saline to check intravascular placement. 

c) If patient has used PCA less than 4 times in preceding 
hour re-educate about button & encourage PCA usage. 
d) Give adjuvant non-opioid analgesia e.g. NSAID, 
paracetamol. 

e) If still uncontrolled pain then contact Acute Pain 
Service or Duty Anesthetist for advice. 


Trust Guideline for the Marmgement of Patent Controlied 
Analgeala (PCA) In Adults 


Conse ciscorinuing PCA once orgi ode 
becomes approptiem end ol enigas a 3 
prescribed. 


References 

1) Trust Guideline for the Management of Patient 
Controlled Analgesia (PCA) in Adults 

2) “Sofety and efficacy of patient-controlled analgesia” 
by P. E. Macintyre 
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295) A 34 year old lady underwent laparoscopic 
cholecystectomy. Few days later she presents to 
hospital with yellowing of eyes, fever, myalgias and 
blanchable rash all over her body. On lab testing, the 
significant findings were: Raised TLC 6000 cells/mm3 
(50%: Neutrophils, 20% eosinophils) AST/ALT: >800 IU/I 
ALP: Normal 


What is your clinical diagnosis? 


A) infectious hepatitis 

B) latrogenic bile duct injury 
C) Cholangitis 

D) Mirizzi syndrome 

E) Halogen induced hepatitis 


Correct: E (Halogen induced hepatitis) 


This patient is having Type 2 Halogen induced hepatitis. 
Halothane was Introduced as an anesthetic in the 1950s 
and was considered a revolutionary agent in the field of 
anesthesia. Halothane-induced hepatitis became a 
concern soon after its widespread use that ultimately 
lead to the development of less toxic gases (enflurane, 
sevoflurane. and desflurene, are not metabolized in the 
liver) that induced a lower incidence of side effects. 
Halothane is associated with two clinical patterns of 
hepatotoxicity. 

Type 1: Serum aminotransferase elevation either 
without symptoms or with mild, self-limited symptoms. 
Type 2: Severe hepatitis or acute liver failure. Symptoms 
generally occur about two days to three weeks after 
exposure. Patients present with a fever and complain of 
anorexia, nausea, myalgias, arthralgias, and rash. 
Eosinophilia occurs in approximately 40 percent of 
cases, suggesting that toxicity is immunoallergic. Tender 
hepatomegaly and jaundice are common. Some 
patients present with acute liver failure, markedly 
elevated serum aminotransferases and prothrombin 
time, and possibly hepatic encephalopathy. 


References: 


Article on; “Halothane-induced hepatitis: A forgotten 
issue in developing countries: Halothone-induced 
hepatitis”: By Peiman Habibollah 


296) All of the following are considered minimum basic 
cardiovascular parameters for monitoring except? 


A) Blood pressure 

B) ECG 

C) Echocardiography 

D) Oxygen saturation 

E) End tidal carbon dioxide concentration 


Correct: C (Echocardiography) 


A minimum basic monitoring of cardiovascular 
parameters is required during surgery which includes: 


Minimum Basic Monitoring Of Cardiovascular 
Parameters 


| Vascular i 
1) Electrocardiogram (ECG) 
|2) Blood pressure 
Adequacy of ventilation: 
1) Inspired oxygen concentration; 
2) _ Oxygen saturation by pulse oximetry; 


Note: 

1) Monitors of temperature, ventilation parameters and 
delivery of anaesthetic agents are also routinely used. 
2) Measurement of unne output and central venous 
pressure are recommended for major surgery. 


Reference: 
Bailey and Love (26" edition): Page 273 


297) Which of the following muscle relaxants have the 
quickest onset of action? 


A) Rocuronium 

B) Atracurium 

C) Suxamethonium 
D) Vecuronium 

E) Cisatracurium 


Correct: C (Suxamethonium) 
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Suxamethonium has the quickest onset, very short 
duration and spontaneous recovery, Thus it is ideal for 
rapid intubation and for short procedures. 
Vecuronium is long acting while atracurium and 
cisatracurium are intermediate acting agents, 
Rocuronium has rapid onset of action but Intermediate 
action. 


Reference: 


Bailey and Love (26" edition): Page 273 


298) A 25 year ald male patient who Is a known case of 
myasthenia gravis, taking oral neostigmine, underwent 
road traffic accident. He is planned for surgery. On 
history taking, he explains that he had taken last dose 
of neostigmine 1 hour back. Which of following drugs 
would take longer duration of action than expected in 
this patient? 


A) Fospropofol 
B) Propofol 

C) Atracurium 

D) Nalbuphine 
E) Tramal 


Correct: C (Atracurium) 


Non-depolarizing neuromuscular blocking drugs 
(atracurium, rocuronium, pancuronium etc) prevent the 
action of acetylcholine at the skeletal muscle end plate. 
Their blockade can be overcome by increasing the 
amount of agonist (acetylcholine) in the synaptic cleft 
(This is known as surmountable blockade). Thus they 
compete with acetylcholine at the post-synaptic 
receptors. Their effect is reversed by cholinesterase 
inhibitors (e.g. neostigmine) which increase the amount 
of acetylcholine in the synaptic cleft by blocking there 
degradation by the enzyme cholinesterase, 

Hence a patient of myasthenia gravis, on neostigmine 
therapy, non-depolarizing neuromuscular blockers (e.g. 
atracurium) will take longer to bind to post-synaptic end 
plates because of neostigmine induced increased 
acetylcholine in synaptic cleft that competes with 
neuromuscular blocker. 


Reference: 
Katzung Pharmacology (11'" edition): Page 221-223 
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299) An elderly patient is scheduled for enucleation of 
a blind, painful eye. Scopolamine, 0.4 mg 
intramuscularly, is administered as premedication. In 
the preoperative holding area, the patient becomes 
agitated and disoriented. He is profusely sweating, has 
tachycardia and palpitations. The only other 
medication the patient has received is 1% atropine eye 
drops, Which of following drugs is effective in 
controlling anti-cholinergic toxicity? 


A) Pyridostigmine 
B) Adrenaline 

C) Nor-adrenaline 
D) Physostigmine 
E) Neostigmine 


Correct: D (Physostigmine) 


Reactions from an overdose of anticholinergic 
medication involve several organ systems. The central 
anticholinergic syndrome refers to central nervous 
system changes that range from unconsciousness to 
hallucinations. Agitation and delirium are not unusual in 
elderly patients. Other systemic manifestations include 
dry mouth, tachycardia and palpitations, atropine flush, 
atropine fever, and impaired vision. 

Cholinesterase inhibitors indirectly increase the amount 
of acetylcholine available to compete with 
anticholinergic drugs at the muscarinic receptor. 
Neostigmine, pyridostigmine, and edrophonium possess 
a quaternary ammonium group that prevents 
penetration of the blood-brain barrier. Physostigmine, 
a tertiary amine, is lipid soluble and effectively reverses 
central anticholinergic toxicity An initial dose of 0.01- 
0.03 mg/kg may have to be repeated after 15-30 min. 


Reference: 
Morgan and Mikhoil's Clinical Anesthesiology (5 
edition): Page 251 


300) A 10 year old boy who is planned for elective 
hernia becomes markedly febrile, displays a 
tachycardia of 160, and change of urine color to a dark 155 
red repair shortly after the administration of an 
inhalational anesthetic and succinylcholine. Which of 
the following is the most appropriate treatment in this 
condition? 


A) Complete the procedure but pretreat with 


A 


E canscanner 


156 


dantralene prior to future elective surgery 

B) Administar inhalational anesthetic agents 

C) Administer succiaylcholine 

D) Hyperventilate with 100% 02 

E) Acidify the urine to prevent myoglobin precipitation 
{n the renal tubules 


Correct: D (Hyperventilate with 100% 02) 


The young boy has suffered from an uncommon 
complication of sucainylcholine administration known 
as “malignant hyperthermia” 


Malignant hyperthermia 


It is associated with use of inhalational anesthetic 
agents and neuromuscular blockers (especially 
succinyicholing and tubocurarine). It may develop in an 
othenwise healthy person who has tolerated previous 
surgery without incident, It should be suspected in the 
presence of a history of unexplained fever, muscle or 
connective tissue disorder, or a positive famuly history 
(evidence suggests an autosomal dominant inheritance 
pattern). Genetic predisposition has been identified in 
form of mutant alleles at gene loci coding for Ryanodine 
type (RyRL) and skeletal L type calcium channels. 

2) The uncontrolled release of calcium by the 
sarcoplasmic reticulum of skeletal muscle leads 
uncontrolled muscle spasms causing hyperthermia. 

3) Rigidity rather than relaxation following 
succinylcholine injection may be the first clue to Its 
presence. In addition to fever during anesthesia, the 
syndrome includes tachycardia, increased 02 
consumption, increased CO2 production, increased 
serum K+, myoglobinuria, and acidosis (all resulting 
from vigorous muscular contractions) 

Treatment of malignant hyperthermia is as follows 


Management of malignant hyperthermia 


1) Prompt cessation of the operative procedure and 
_ anesthesia (causative agent) 

2) Hyperventilation with 100% 02 

3) Administration of intravenous dantrolene ( prevents 
telease of calcium from the sarcoplasmic reticulum of 
skeletal muscle cells) : eE = 

4) The urine should be alkalinized to protect the kidneys 

from myoglobin precipitation. 

Control of hyperthermia 


If reoperation is necessary, the physician should 

1) Pre-medicate heavily with dantrolene for 24 hours 
before operation 

2) Alkalinize the urine 

3) Avoid depolarizing agents such as succinylcholine. 


Reference: 
Kotzung Pharmacology (11° edition): Page 211-213 


301) How would you confirm the correct placement of 
endotracheal tube on table during induction of 
anesthesia? 


A) Doan on table X ray chest 
B) 5 points chest auscultation 
C) Directly visualization 

D) ETCO2 assessment 

E) None of the above 


Correct: D (ETCO2 assessment) 


ETCO2 (capnometry/capnography) is the amount of 
carbon dioxide (CO2) in exhaled air, which assesses 
ventilation. So a high ETCO2 is a good sign of good 
ventilation, while low ETCO2 is bad sign that represents 
hypoventilation. ETCP2 is the gold standard for 
confirmation of tracheal intubation. Do not proceed 
with elective anesthesia without a working capnography 


Reference: 
Oxford Handbook of Anesthesia Page 952 


302) In all of the following conditions, pulse oximeter 
may give inaccurate reading except? 


A) Carbon monoxide poisoning 
B) Methemoglobinemia 

C) Nail polish 

D) Hyperbillrubinemia 

E) Deep pigmented skin 


Correct: D (Hyperbilirubinemia) 


Under various conditions, a pulse oximeter would give 
inaccurate readings. These conditions are: 
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Varlous conditons undérwhich's pulse oximeter would 
give Inaccuratevendings 
| Carbon monoxide 
, poisoning 


Pulse oximetry provides a falsely 
elevated Indication of oxygen 
saturation In the setting of 
carbon monoxide exposure 
because of its inability to 
distinguish between 
oxyhemoplobin (HbO 2) and 
carboryhemoplovin (HbCO), If 
carbon monoxide poisoning is 
suspected, HbCO can be directly 
measured via arterial or venous 
blood gas analysis. 
Methemoglobin is a form of 
hemoglobin that does not carry 
oxygen. It is normal to have 1-2% 
of hemoglobin in this form. A 
high level of methemoglobin 
would cause a pulse oximeter to 

| have a reading of around 85% 
regardless of the actual oxygen 
saturation level. 

Nall polish and pressed-on nails 
may interfere with readings. They 
_ Should be removed, | 
| Such as methylene blue, indigo d 
carmine, and indocyanine green 

| tan cause inaccurate readings = 
| Deep pigmented skin T Dark skin pigmentation cangive 7 
over-estimated oxygen 
saturation readings when itis 
below 80%. Pulse oximeter | 
| | should be attached toa place 
_ where the skin color is lighter. _ 


“Methemoglobinemla 


“Finger Nail polish 


| Intravenous dyes 


Reference: 
Morgan and Mikhail’s Clinical Anesthesiology (5"" 
edition): Page 837 


303) After drainage of pelvic abscess, a 45 year old 
patient receiving 70% oxygen Is found to have 
following arterial blood gas analysis: 

PH: 7.48 (Normal range: 7.35-7.45) 

PO2: 55mmHg (Normal range: 80-100 mmHg) 
PCO2: 30mmHg (Normal range : 35-45 mmHg) 
These results are most consistent with the diagnosis 
of? 


A) Chronic obstructive pulmonary disease 
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B) Postoperative paln and anxiety 

C) Adult respiratory distress syndrome 
D) Postoperative atelectasis 

E) None of the above 


Correct: C (Adult respiratory distress syndrome) 


Adult respiratory distress syndrome has been called 
“shock lung” or “traumatic wet lung” and occurs under 
a variety of circumstances. There ıs leakage of protein- 
rich fluid into the interstitium and the alveolar spaces 
causing progressive alveolar collapse. The diagnosis can 
3e made based on following criteria, in a predisposed 
individual. 


Inclitsion criteria for Adult respiratory distress syndrome 


|1) New onset bilateral pulmonary infiltrates on chest x- 
| ray 

2) | APa02/Fi02 rato of less than 200 

| 3) | Pulmonary wedge pressures of less than 18 mm Hg 

| (low filling pressures excludes the diagnosis of 

pulmonary edema). 

4) Acute onset EE wae 
5) | No dinical evidence of right heart failure 


6) , Predisposing conditions 


Three major physiologic alterations include 

1) Hypoxemia usually unresponsive to elevations of 
inspired 02 concentration (as in above case in which 
PO2 is SSmHg even on 70% oxygen) 

2) Decreased pulmonary compliance, as the lungs 
become progressively stiffer and harder to ventilate 
3) Decreased functional residual capacity. 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 385 


304) Which of following abnormalities is most likely 
associated with ARDS? 


A) Hypoxemia 

B) Decreased dead space 

C) Increased residual volume 
D) Increased compliance 

E) Increased FEV. 


Correct: A (Hypoxemia) 
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Three major physiologic alterations include 

1) Hypoxenna usually unrespontive to elevations of 
inspired 02 concentration 

2) Deceased pulmonary compliance, as the lungs 
become progressively stiffer and harder to ventilate, 


3) Decreased functional residual capacity. 


Schwortz Principles of Surgery (10" editron): Page 385 


305) Which of the following is feast likely factor 
Involved in prevention of acute respiratory distress 
syndrome? 


A) Sepsis 

B) Nasogastric tube suctioning 

C) Tracheostomy 

D) Hyperventilation with 100% oxygen 
E) Endotracheal intubation 


Correct: A (Sepsis) 


Sepsis is one of the indirect cause leading to 
development of acute respiratory distress syndrome. 


Clinical disorders associated with the development of 
respiratory distress syndrome 


Direct Jung injury Indirect lung injury 
mmon Sepsis (most common cause) 


Pneumonia (most c 
@usel = 
Aspiration of gastric 
contents (common cause) 
Pulmonary embdelism 


Severe trauma with shock 
(common cause) 
Cardiopulmonary bypass 


Fat embolism Acute pancreatitis 
inhalational injury Drug overdose 
Reperfusion injury after Transfusion of blood 
lung transplenizton products 
Neardroaning Uremia 


Reference: 
Robbins and Cotran Pathological basis of diseases (9” 
edition): Page 941 


306) Which of following is most common association 
of Acute respiratory distress syndrome? 


A) Sepsis 
B) Acute pancreatitis 


C) Burn injury 
D) Prolonged ventilation 
E) Nono of the above 


Correct: A (Sepsis) 


Sepsis (gram negative sepsis in >40% cases) and 
pneumonia are Most COMMON Causes. 

Other common causes include 

1) Gastric aspiration (>30% of cases) 

2) Severe trauma with shock (>20% of cases), 


Reference 

1) Rapid Review Pathology by Edward Goljan (5 
edition): Page 681 

2) Robbins ond Cotron Pathological basis of diseases (9* 
edition): Page 941 


307) A patient of acute severe pancreatitis developed 
Acute respiratory distress syndrome (ARDS), What will 
be the management strategy? 


A) Give 100% oxygen 

B) Endotracheal intubation and positive pressure 
ventilation 

C) Intravenous antibiotics 

D) Nebulization with beta agonist 

E) Intravenous steroids 


Correct: B (Endotrecheal intubation and positive 
pressure ventilation) 


In conditions where alveoli are prone to collapse, such 
as acute respiratory distress syndrome, positive end- 
expiratory pressure (PEEP) is utilized which never allows 
the airway pressure to fall to zero. This aids in splinting 
of the alveoli which remain open during expiration (do 
not collapse). In this way, much of the alveoli are 
recruited for gas exchange in lungs improving the 
matching of ventilation and perfusion. 


Reference: 
Schwontz Principles of Surgery (10” edition): Page 385 


308) A 72 year old man has multiple injuries and an 
altered sensorium after a high speed motor vehicle 
Collision. He is intubated for his decreased mental 
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status, During intubation, a large amount of gastric 
contents are noted in posterior pharynx, which he 
aspires, Which of following is the appropriate initial 
treatment in this case? 


A) Bronchoscopy for aspiration of particulate matter 
B) Sterolds 

C) Prophylactic antibiotics 

D) Inhaled nitric oxide 

E) High positive ond expiratary pressure 


Correct; A (Bronchoscopy for aspiration of particulate 
matter) 


Following are the management steps: 

1) As soon as regurgitation is suspected, the patient 
should be placed in a head-down position so that gastric 
contents drain out of the mouth instead of into the 
trachea. 

2) The pharynx and, if possible, the trachea should be 
thoroughly suctioned. 

3) Bronchoscopy ıs indicated for aspiration pneumonitis 
if there is particulate matter in tracheobronchial tree 
(as in above mentioned case). 

4) High positive end expiratory pressure is not required 
unless the patient develops respiratory failure. 

5) Prophylactic antibiotics are not recommended after 
gross aspiration (which results in chemical 
pneumonitis). Antibiotics are indicated only if 
pneumonia develops and given according to culture and 
sensitivity, 

6) Steroids and inhaled nitric oxide are not indicated for 
aspiration pneumonitis. 


Reference: 
Morgan ond Mikhail’s Clinical Anesthesiology (5 
edition):Page 308 


309) Most appropriate way to clear oropharyngeal and 
tracheal secretions in patients who Is unable to cough 
up? 


A) Bronchoscopy 

B) Tracheostomy 

C) Atropine 

D) Tracheal suction with suction catheter 

E) Stimulation of pharynx in order to develop gag 
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reflex 
Correct. D (Tracheal suction with suction catheter) 


The purpose of oral suctioning is to maintain a patent 
airway and improve oxygenation by removing mucous 
secretions and foragn maternal (vomit or gastric 
secretions) from the mouth and throat (oropharynx). 
Oral suction ıs done using a plastic suction catheter, to 
remove pharyngeal secretions through the mouth. Oral 
suctioning js useful to clear secretions from the mouth 
inthe event a patient « unable to remove secretions or 
foreign matter by effective coughing. Patients who 
benefit the most include those with cerebrovascular 
accidents, drooling, impaired cough reflex related to 
age or Condition, or impaired swallowing. 


Reference: 
Morgan and Mikhail's Clinical Anesthesiology (5° 
edition): Page 779 


310) Which of the following is best option for 
treatment of pulmonary aspiration? 


A) Intravenous steroid injection 

B) Intubation and suctioning 

C) Intravenous broad spectrum antibiotics 
D) Administration of antacids 

E) Lavage of trachea with normal saline 


Correct: B (Intubation and suctioning) 


Any patient who is thought to have aspirated should 
receve a chest radiograph and, at a minimum, many 
hours of observation. 

1) Supportive care remains the mainstay. Immediate 
suctioning should be instituted 

2) Supplemental oxygen and ventilatory support should 
be initiated if respiratory failure is a problem. Patients 
with respiratory failure often demonstrate atelectasis 
with alveolar collapse and may respond to positive end- 
expiratory pressure 

3) Patients with particulate aspirate may need 
bronchoscopy to remove large obstructing pieces. 

4) Antibiotics should not be administered unless there is 
a high likelihood that gram-negative or anaerobic 
organisms have been aspirated such as with a bowel 
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311} Which of the follows 
provide positive pressure at the end of expirationina 


modes of ventilation 


spontaneously bresthong patient? 


A) Pressure-contro! ventilation (PCV) 

8) Controlled mandatory ventilation (CMV) 

C) Synchronized intermittent mandatory ventilation 
(smv) 

D) Continuous positive airways pressure (CPAP) 

E) Positive end-expiratory pressure (PEEP) 


Correct D [Continuous postive airways pressure 
(CPAP }} 


Conte € airways pressure (CPAP) is 


spo 
vey PEEP wehout postawe pressure ventilation 
[Foute eng-expratony pressure (PEEP) is an adjunct to 


Te pressure vent 


The erway pressure is 


never allowed to fal ng Une alveol 
ODEN in Exper atic tment of lung and 
Mproves match f ventilation and pectusion. Tas is 
useful in any Conation where the alveol ère prone to 
Collapse, ès in ARDS), The patient breathes 

s Jy wate tance, but gans the benefit 


a Way splinting 


fielerence 


Is of Surgery (2° edition) Poge 133 


312} In which mode a preset volume and pressure is 


delivered to a sedated paratyred pation | on ventilator? 


A) Presture-control ventilation (PCV) 

8) Controlled mandatory ventilation (CV) 
() Synchronized intermittent manda? 
(sv) 

D) Continuar positive airways pressure (CPAP) 
E) Positive end-eupiratory pressure [Pit P) 


y ventilation 


Correct: B [Controlled mandatory vent 


wn (CMV)) 


ation (CMV) 1s the most 


whch a preset 
f Omiga detvered at a 


solan p 


efon The patient 


may fight the ventis s regure: deep 


aie re re effects ndude 


sedato 


increased mai o' baro 


~wthorar) especially 


in thoue unSerpong Lparoicopic turgenes (done in 


Trendelenturg pos 
pre-cut long óseave 


morbidly obere and those with 


Pelererce: 
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313) Which of following is the initial tide effect of 
Positive end-expiratory pressure (PEEP)? 


A) Hypotension 

8) Hypertension 

C) Cardi tamponade 

D) Raised jugular venous pressure 
E) Increased return to the hean 


Correct: D {Rased jupular venous pressure) 


Following eftects are saen 04 cardiovascular system 
with PLEP 

1) intially there i a rise n intra thoracie pressure which 
produces an increase i transmural nght atrial pressure. 
This raises ugua venous pressure and 9 there is 
decreas 
2) in sagan to Jecreaved venous return, PEEP also 
increases pulmonsty ertery pressure, decreasing right 
ventricular 
3) Daton of the nght ventricle may cause bowing of 
the interveritriculer septum into the left ventricle, thus 


impairing filing of the leh ventnide, decreasing cardiac 


Beanscamer 


PERIOPERATIVE CARE 


Satout, especialy if the patient r hypavdlemir 


A) Incorrect inte pretation af cardiac filling prastures 


Pressure transoitter fram the alyeohigta the 4 
fulmonary var ture may falsely elevata the reading © s hecaute of the fart that 
Other knows sale effects af Positive end expiratory ah ne dep vot 
Pressure (PEEP! are as fi y ae PATY 

1) Over-dittention af alveoli from ewcøssive PEEP ile hahaa tac k 
Hlecreases blond flow to these areas, increasing dead is cha aa 


spere 

2) Barotrauma may result from over distention of 
avec 

3) Work of breathing may be increased with PEEP 
betaute the patient is required to generate a larger 
negative pressure tot 
A) Increase in intracranial pressure HCP) and fud 


315) A 70kg patient is being operated for sebaceous 
cyst of back. What is the mazimum upper dose af 
lidocaine that can be tolerated by this patient? 


eget flow fom the ventilator 


retention 
Reference. A) 210mg 
Anesthesio Secrets by Jomes Duke [4 edition) Page 163 B) 490 mg 

€) 280 mg 
314) Which of the following is true regarding local D) 120 mg 
anesthesia? E) None of the above 


A) Im! contains 10% lignocaine Correct: A (210 mg) 


Bj Cardiotocicity is adverse effect 

C) Local anesthesia may cause convulsions/seizures Dose of lignocaine is 

D) Lignocuine action is delayed if epinephrine is added 1) Img/ee 

E) None of the above 2) mg/kg with adrenaiine 


AS no clue to dose wit 


Correct: C (Local anesthesia may cause et 3r 


comrutsions/seuures) ina 70 kg man? 3m 
> 210 mg 


Loca! anesthesia can lead to local and/or systemic 


comptications Reference: 
Bailey and Love (27° edition). Page 273 


Complications of local anesthesia 
local 1) infection i 
complications — 2) Hematoma formation 
1 ERRE 
complications. Cardiac arrhythmia and cardine arrest A) Blocking free water (Aqua) channels 


316) Which of following is mechanism of action of local 
anesthetics? 


occurs 1 B) Blocking voltage gated calcium channels 

< Bupivacaine overdose causes | C) Blocung voltage gated Potassium channels 

Treatment restant ventricular | D) Blocking voltage gate sodium channels 

arrhythmia and cardiac arrest. E) Blocking voltage gated sodium and potassium 
channels 


Correct: D (Blocking voltage gated sodium chan 
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Local anesthetics block voltage-dependent sodium 
channels (in there inactivated state) and reduce the 
influx of sodium tons, thereby preventing depolarization 
of the membrane and blocking conduction of the action 
potential, 


Reference: 
Katzuno ond Trevor's Pharmacology (11" edition): Page 
217 


317) Which of following is longest acting local 
anesthetic? 


A) Lignocaine 
B) Tetracaine 
C) Bupivacaine 
D) Prilocaine 
E) Mepivacaine 


Correct: B (Tetracaine) 


Tetracaine 15 the longest acting spinal anesthetic. 
Duration of action is 2-3 hours for a plain solution, The 
addition of vasoconstnictors, such as epinephrine or 
phenylephrine (0.5 mg), increases the duration up to 5 
hours for lower extremity surgical procedures. 
Epinephrine prolongs duration of blockade by 50%. The 
quality of motor blockade, when compared to 
bupivacaine, is more intense. 

Bupivacaine is an amide local anesthetic with a slow 
onset (5-10 minutes, longer with isobanc forms). It isa 
long acting spinal anesthetic appropriate for procedures 
that last 2-2.5 hours. It is comparable to tetracaine; 
however, tetracaine exhibits a more profound motor 
block and Increased duration when vasoconstrictors are 
added. 

Comparison of the two long acting local anesthetics is 
given below: 


Dosages and actions oficommonly used long acting spinal anesthetic agents 


Medication Preparation Dose lower Dose lower Dose upper Duration of Duration with il 
abdomen abdomen abdomen plaln epinephrine i 

preparation | 

Tetracaine 1% 1n 10% 4-8mg 1012mg | 10-16mg ~ 1 90-120minutes 120-240 < 

glucose solution minutes 
a one — See — EE 
Bupivacaine 0.75 %in 8.25% 4-10mg ` 12-14mg 12-18mg 90-120 minutes 100-150 | 
_ dextrose iy pare | eee N minutes, 
Reference: 


1) Morgan and Mikhait’s Clinical Anesthesiology (5” edition): Page 972, 973 
2) Article on “Spinal anesthesia: bupivacaine compared with tetracaine”: NCBI 
3) Article on “Comparison of Sensory and Motor Blockade Effect of Tetracaine and Bupivacaine in Spinal Anesthesia”: 


Koureon Journal of Anesthesiology 


318) A 57 year old elderly female suffers from Colle’s 
fracture following a fall on outstretched hand. The 
fracture can be best reduced with which of the 
following anesthetic techniques? 


A) Bier’s block 

B) Lignocaine with 2 % epinephrine 
C) Bupivacaine with epinephrine 
D) General anesthesia 

E) Lignocaine 2 % 


Correct: A (Bier’s block) 


Bier's block is a type of intravenous regional anesthesia 
that produces excellent anesthesia for short surgery, 
particularly for the upper 75 (e.g. carpal tunnel 
release, colle’s rracture). 


Lignocaine should be used with caution (consider safe 
dose and time of tourniquet inflation), but bupivacaine 
should never be used for Bier's block as systemic 
absorption can lead to refractory cardiotoxicity (in form 
of arrhythmias). 
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Reference: 


Bailey and Love (26'" edition): Page 243 


319) Which of the following anesthetic agents should 
be avoided in diabetic patients? 


A) Nitrous oxide 
B) Ether 

C) Thiopental 

D) Ramifentanil 

E) Suxamethonium 


Correct: B (Ether) 


Ether is avoided in diabetic patients for anesthesia 
because it increases the blood glucose levels and 
decreases the secretion and effects of insulin in body. 
This occurs due to 

1) Excessive stimulation of sympathetic-adrenal axis. 
Significant elevation of growth hormones occur that not 
only causes hyperglycemia but also causes insulin 
resistance. Cortisol also plays a role in raising blood 
glucose levels. 

2) Adrenergic stimulation inhibits beta cells of pancreas 
and decreases the level of insulin secretion. 

Due to increased blood glucose levels with insulin 
deficiency and resistance (even to exogenously 
administrated insulin), there is increased risk of patient 
developing diabetic ketoacidosis under surgical stress. 
All these factors worsen the prognosis after surgery in a 
diabetic patient. 

In addition to ether, ketamine, chloroform and 
morphine should also be avoided in diabetic patient for 
similar reasons. 

The preferable anesthetic agent for diabetics is nitrous 
oxide. 


Reference: 

1) Article on “Methods of anesthesia in diabetic 
patients” 

2) Article on “Effects of Di-ethyl-ether anesthesia and 
surgery on carbohydrate and fat metabolism in man” 


320) Which of the following is true about propofol? 


A) It causes myocardial depression 
B) It can lead to seizures 
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C) It is can be used as continuous infusion 
D) Cerebral hemorrhage is a recognized complication 
E) None of the above 


Correct: C (It can be used as a continuous infusion) 


Propofol is an intravenous sedative/hypnotic used in 
the induction or maintenance of anesthesia. Propofol is 
widely used and has replaced thiopental as the first 
choice for anesthesia induction and sedation, because it 
produces a euphoric feeling in the patient and does not 
Cause post-anesthetic nausea and vomiting. Key 
features related to propofol are explained below 

1) Propofol can be given both as intravenous bolus 
injection and as continuous infusion. The clearance of 
propofol exceeds hepatic blood flow, implying the 
existence of extrahepatic metabolism. This 
exceptionally high clearance rate probably contributes 
to relatively rapid recovery after continuous infusions. 
2) Onset is smooth and occurs within about 40 seconds 
of administration, 

3) Supplementation with narcotics for analgesia is 
required (propofol as poor analgesic effects) 

4) Whereas propofol facilitates depression in the CNS, it 
is occasionally accompanied by excitatory phenomena, 
such as muscle twitching, spontaneous movement, or 
hiccups. 

5) Propofol decreases blood pressure without 
depressing the myocardium. 

6) It also reduces intracranial pressure by decreasing 
blood flow towards CNS. 

7) It blunts autonomic reflexes. Propofol is a profound 
respiratory depressant that usually causes apnea 
following an induction dose 


Reference: 

1) Anesthesia Secrets by James Duke (4" edition): Page 
103 

2) Morgan ond Mikhail Clinical Anesthesiology (5° 
edition): Page 201 

3) Bailey and Love (27” edition): Page 269 

4) Lippincott Pharmacology: Page 218 
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321) Which of the following anesthetic agent is particularly useful in neurosurgical patient? 


A) Propofol 

B) Fospropofol 
C) Thiopentene 
D) Eromidate 
E) Ketamine 


Correct: C (Thiopentone) 


Thiopentone decreases raised intracranial pressure, thus making it particularly useful in neurosurgical patients. 
Various intravenous anesthetic agents with their advantages and disadvantages are described below: 


Kéy features of Commonly used intravenous anesthetic agents 


Intravenous anesthetic Class Advantages i Disadvantages 
Propofol di-sopropyl 1) Smooth induction 1) Poor analgesic properties 
phenol 2) Better hemodynamic stability 


3) Blunting of autonomic reflexes 
4) Can be used as a continuous infusion 


Thio a Barbiurate 1) Rapid induction gT 1) Causes myocardial depression 
-pentone 2) Reduces intracranial pressure, thus 2) Decreases blood pressure 
very useful in neurosurgical patients 


Etomidate Steroid 1) Good hemadynamic stability 1) Causes adrenocortical depression 
__ derivative 2) Brief duration of action o0 
Ketamine Phen-cyclidine 1) There is preservation of blood 1) Emergence delirium/dissociative | 
derivative pressure, thus is useful in hypovolemic - anesthesia | 
or cardiogenic shock. 2) Raises intracranial pressure and is 
2) There is preservation of respiratory thus detrimental in neurosurgical 
reflexes, thus making it useful in patients 


asthmatic patients. 
2) Excellent analgesic properties, thus an 
_ideal choice for field anesthesia. 


Reference: 
Bailey and Love (27° edition): Page 269, 336 


322) Which of the following anesthetic agent causes Correct: C (Thiopentone) 
myocardial depression? 
Thiopentone causes myocardial depression and a drop 


A) Propofol in blood pressure. However propofol causes lowering of 
B) Fospropofol blood pressure without myocardial depression 

C) Thiopentone 

D) Etomidate Reference: 

E) Ketamine 1) Bailey and Love (27° edition): Page 269 


2) Lippincott Pharmacology: Page 218 
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323) Which of the following anesthetic agent Is 
contraindicated in neurosurgical patient? 


A) Propofol 

B) Fospropofoi 
C) Thiopentone 
D) Etomidate 
E) Ketamine 


Correct: E (Ketamine) 


Ketamine is an N-methyl-D-aspartate receptor 
antagonist with profound analgesic properties. It 
stimulates the central sympathetic outflow, which, in 
turn, causes stimulation of the heart and increased 
blood pressure and cardiac output. This property is 
especially beneficial in patients with either hypovolemic 
or cardiogenic shock as well as in patients with asthma. 
Ketamine is therefore used when circulatory depression 
is undesirable. On the other hand, it also increases 
blood flow towards central nervous system and is thus 
avoided in patient with raised intracranial pressure. 


Reference: 

1) Anesthesia Secrets by James Duke (4” edition): Poge 
269 

2) Lippincott Pharmacology: Page 216 


324) In pediatric age group, what is the main purpose 
of premedication given before anesthesia? 


A) Bronchodilation 

B) Anxlolysis 

C) Blood pressure control 
D) Paralysis 

E) Good recovery 


Correct: B (Anxiolysis) 


Children (usually between 2 to 6 years of age) may have 
fear and anxiety when they are separated from their 
parents and during anesthetic induction. Such patients 
who are anxious during induction may suffer from 
negative postoperative behavioral changes. Thus 
premedication, usually with midazolam, is done that 
leads to fewer negative postoperative changes. 
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Reference: 


Anesthesia Secrets by James Duke (4'” edition): Page 404 


325) When premature infants are undergoing surgery, 
anesthetist is worried about hypothermia because it is 
a risk factor for? 


A) Prolong anesthesia and late recovery 
B) Apnea episodes 

C) Cardiovascular abnormality 

D) Pulmonary edema 

E) Postoperative hypoxia 


Correct: B (Apnea episodes) 


Risk factors for post-anesthetic apnea include 

1) A low gestational age at birth 

2) Anemia (<30%) 

3) Hypothermia 

4) Sepsis 

5) Neurological abnormalities 

Premature infants whose age is less than 50 weeks 
post-conception at the time of surgery are prone to 
have post-operative episodes of obstructive and central 
apnea for up to 24 hours. 

The risk of post-anesthetic apnea may be decreased by 
intravenous administration of 

1) Caffeine (10 mg/kg) or 

2) Aminophylline 


Reference: 
Morgan ond Mikhoil’s Clinical Anesthesiology (5" 
edition): Page 913 


326) A 54 year old male patient is planned for 
exploratory laparotomy for removal of an abdominal 
mass. He is a known hypertensive for 12 years and has 
been taking reserpine since then. Patient has taken 
last dose of reserpine a few hours before operation. 
The baseline blood pressure of patient on operating 
table is 170/110. During induction of anesthesia, blood 
pressure drops to 80/50 mmHg. What should be given 
immediately in this patient? 


A) Phenylephrine 
B) Dopamine 
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»pinephnine 


tamine 
Correct: 4 (Phenylephrine) 


an be employed to restore vascular tone 
should hypatension develop secondary to anesthetic 
induction. A small dose of a direct-acting agent, such as 
{25-50 mcg), may be useful 


phenylephrin 


Hypertensive patients may display an exaggerated 
response to both endogenous catecholamines (from 
intubation or surgical stimulation) and exogenously 
administered sympathetic agonists. 

atients taking sympatholytics (e g. reserpine) 
preoperatively may exhibit a decreased response to 
ephedrine. 


Reference: 
Morgan and Mikhail’s Clinical Anesthesiology (5° 
edition): Page 401 


327) A middle aged man had closed fracture of right 
tibia and fibula following road traffic accident. He 
complained of loss of sensations over lateral aspect of 
calf and foot. The fractures were non-displaced, 
plaster cast was applied and the fractures healed 
without any complication. 6 months after the injury, 
patient developed intense burning, hyperesthesia and 
cyanosis of right foot. Which of the following is 
appropriate treatment in this case? 


A) Ganglion blockade 

B) Local exploration of peroneal nerve 
C) Narcotic administration 

D) Paravertebral sympathetic block 

E) NSAID administration 


Correct: D (Paravertebral sympathetic block) 


This patient is having “Causalgia”, also known as 
Compley regional pain syndrome type Il (CRPS II) that 
arises after an injury or trauma to @ peripheral nerve, 
Common symptoms include burning, aching, 
excruciating pain that lasts six months or longer and 
seems disproportionate to the injury that brought it on, 


pins and needles sensation, hypersensitivity around the 
area of injury, in which being touched or even wearing 
clothes can trigger sensitivity, skin color or temperature 
changes around the injured area, such as skin that looks 
pale and feels cold and then red and warm and back 
again. The probable underlying mechanism is related to 
abnormal sympathetic activity and hence the treatment 
of choice is: 

1) Paravertebral sympathetic block: Repetitive 

injections with local anesthesia can be given 

2) Sympathectomy: is indicated in recurrent disease. 
Other options mentioned in questions are not valid 
treatment options in Causalgia. 


Reference: 
1) Grobb and Smith Plastic Surgery (7° edition) 


2) Schwartz Principles of Surgery (10" edition) 
3) Absite and Board review, Schwartz Principles of 
Surgery (10" edition) 


328) Which of the following lies posterior to axillary 
artery that can be damaged during administration of 
axillary nerve block? 


A) Ulnar nerve 

B) Median nerve 

C) Radial nerve 

D) Musculocutaneous nerve 
E) Brachial plexus 


Correct: C (Radial nerve) 


With reference to axillary artery, the relations are as 
follows 

1) Postenorly: radial nerve , 

2) Superiorly: median nerve 

3) inferiorly; ulnar nerve 


Reference: 
Morgan and Mikhail’s Clinical Anesthesiology (5" 
edition): Page 1006-1008 


329) Which of the following nerve is most commonly 
damaged in axillary nerve block? 
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A) Ulnar nerve 
B) Median nerve 

C) Radial nerve 

D) Musculocutarecus nerve 
E) Brachial plexus 


Correct: A (Ulnar nerve) 


Axillary block reliably blocks radial, median and ulnar 
nerves (except for musculocutaneous and 
intercostobrachial nerves) and is ideal for operations of 
hand, elbow and few operations of forearm. 

As the main landmark of axillary brachial plexus block is 
axillary artery, neurovascular bundle that surrounds it 
may get damaged 

1) Posteriorly: radial nerve 

2) Superiorly: median nerve 

3) Inferiorly: ulnar nerve 

Amongst all, the ulnar nerve is most commonly 
damaged nerve in axillary brachial plexus blocks (28%). 


Reference: 
Morgan and Mikhail’s Clinical Anesthesiology (5* 
edition): Page 1006-1008 


330) All are good means of preventing heat loss in a 
hypothermic patient except? 


A) Switching off the A.C 

B) Use of warm fluids for resuscitation 

C) Use of blankets 

D) Use of warm fan 

£) Avoiding unnecessary exposure of patient 


torrect: D (Use of warm fan) 


Passive warming involves preventing heat loss, An 
example of passive warming is drying the patient to 
ninimize evaporative cooling, giving warm fluids to 
grevent cooling, or covering the patient so that the 
imbient air temperature immediately around the 
jatient can be higher than the room temperature. 
tovering the patient's head helps reduce a tremendous 
amount of heat loss. Passive warming also includes 
dosing an open body cavity, such as the chest or 
abdomen, to prevent evaporative heat loss. The most 
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important way to prevent heat loss is to treat 
hemorrhagic shock by controlling bleeding. 

Active warming actively transfers calories to the patient, 
either externally through the skin or internally. Active 
external warming is inefficient because of our built-in 
insulation compared with internal warming. Forced air 
heating increases only the patient’s ambient 
temperature, but it can actually cool the patient initially 
because it increases evaporative heat loss if the patient 
is wet from blood, fluids, clothes, or sweat. Warming 
the skin may feel good to the patient and the surgeon, 
but it actually decreases shivering (a highly efficient 
method of internal warming that tricks the 
thermoregulatory nerve input on the skin). Because 
forced-air heating uses convection, the actual amount 
of active warming is estimated to be only 10 kcal/hr. 
Active external warming is better performed by placing 
patients on heating pads, which use conduction to 
transfer heat. 


Classification of Warming Techniques 


Passive Active Active internal 
techniques External techniques 
technique 
Dry the patient Bair huggers Warmed fluids 
Warm fluids Heated Heat ventilator 
warmers 
Warm blankets Lamps Cavity lavage, chest 
and sheets tube, abdomen, 
bladder 
Head covers Radiant Continuous arterial 
warmers or venous 
rewarming 
Warmtheroom = Clinitronbed Full or partial 
bypass 


Reference: 
Sabiston Textbook of Surgery (20" edition): Page 74-75 


331) Phantom limb pain will least respond to which of 
the following class of drugs? 


A) Antidepressants 

B) Monoaminergic drugs 

C) Non-steroid anti-inflammatory drugs 
D) Clonidine 

E) None of the above 


Correct: C (Non-steroidal ant inflammatory drugs) 
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Neuropathic (or neurogenic) pain ts dysfunction in 


peripheral or central nerves (excluding the 
‘physiological’ pain due to noxious stimulation of the 
nerve terminals). It ıs classically of a ‘burning’, 
‘shooting’ or ‘stabbing’ type and may be associated with 
allodynia, numbness and diminished thermal sensation. 
Examples of neuropathic pain includes pain associated 
with diabetic neuropathy, phantom limbs, post-herpetic 
neuralgia, thalamic stroke, spinal cord injury, trigeminal 
neuralgia and multiple sclerosis trigeminal neuralgia. 
Monoaminergic, tricyclic inhibitors (amitriptyline) and 
anticonvulsant drugs (pregabalin and gabapentin) are 
the mainstay of treatment 

Although phantom limb pain is thought to be poorly 
responsive to most opioids, some like tramadol have 
both monoaminergic and opioid activity and can be 
used for effective pain control. 

Acetaminophen and NSAIDs are considered to be 
ineffective in phantom pain by most practitioners. They 
are considered as mainstay treatment for chronic non- 
malignant nociceptive pain arising from musculoskeletal 
disorders. 

Reference: 

1) Batley and Love (27” edition): Page 276 

2) Article on “Phantom limb pain”: British Journal of 
Anesthesia 


332) Which of the following substances ae increased 
by nerve stimulation procedures done for pain relief? 


A) Substance P 
B) Bradykinin 
C) Endorphins 
D) Histamine 
E) Endothelin 


Correct: C (Endorphins) 


Nerve stimulation procedures such as acupuncture and 
transcutaneous nerve stimulation, increase the 
endorphin production in the central nervous system. 


Reference: 
1) Bailey and Love (27° edition): Page 276 
2) Lippincott Pharmacology: Page 254 


333) A patient develops hypotension following spinal 
anesthesia. There is no evidence of ongoing 
fluid/blood loss, Which of the following is the best 
management step to counteract this hypotension? 


A) Intravenous dopamine 

B) Intravenous dobutamine 

C) Intravenous fluid bolus 

D) Sympathomimetics (phenylephrine and ephedrine) 
E) None of the above 


Correct: D (Sympathomimetics (phenylephrine and 
ephedrine)} 


Spinal anesthesia induced hypotension 


Both spinal and epidural anesthesia produce 
hypotension through sympathetic blockade and 
vasodilation, although the effects of spinal anesthesia 
may be more precipitous. Vasomotor tone is primarily 
determined by sympathetic fibers arising from T5-U1, 
innervating arterial and venous smooth muscle. 
Blocking these nerves causes vasodilation. The 
hypotensive effects are particularly seen when block is 
given above level of T10. 

Preventive measure include 

1) Positioning of patient in a head-down position to aid 
circulation 

2) Administration of a bolus of intravenous fluid which 
may be helpful in patients who have adequate cardiac 
and renal function to be able to “handle” the fluid load 
after the block wears off. 

3) When hypotension develops, despite appropriate 
preventive measures with no evidence of risk factor for 
hypovolemia (like in above mentioned case), then 
sympathomimetic agents are given to increase the lost 
peripheral sympathetic tone. 

1) Direct a-adrenergic agonists (such as phenylephrine): 
primarily produce arteriolar constriction. 

2) The “mixed” agent ephedrine increase heart rate and 
contractility and produce vasoconstriction. —3) Small 
doses of epinephrine (2-5 mcg boluses) are particularly 
useful in treating spinal anesthesia induced 
hypotension. 

4) In case of high spinal anesthesia, in which patients 
develop bradycardia, atropine may be given. 
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Reference: 

1) Morgan and Mikhail’s Clinical Anesthesiology (5"" 
edition): Page 961 

2) Anesthesia Secrets by James Duke (4" edition): Page 
214 


334) During administration of spinal anesthesia, drug is 
instilled in which of the following space? 


A) Subdural space 

B) Subarachnoid space 

C) Epidural space 

D) Subcutaneous plane 

E) With in the spinal canal 


Correct: B (Subarachnoid space) 


Spinal anesthesia (also known as subarachnoid block) 
occurs as a result of an intrathecal/sub-arachnoid space 
injection. Spinal subarachnoid space extends from the 
foramen magnum to the $2 in adults and §3 in children. 


Reference: 
Morgan and Mikhail’s Clinical Anesthesiology (5° 


edition): Page 970 


335) Which of the following is best method for pain 
relief in patient of critical limb ischemia (having skin 
ulcer and rest pain)? 


A) Oral tapentadol 

B) Oral paracetamol 

C) Oral pregabalin 

D) Regional block 

E) Lumbar sympathectomy 


Correct: E (Lumbar sympathectomy) 


In advanced ischemic disease of legs, chemical lumbar 
sympathectomy (using a sclerosing agent and local 
anesthetic) alleviates the pain and provides drastic 
relief. 


PERIOPERATIVE CARE 


Reference: 
Bailey and Love (27" edition): Page 276 


336) Which of the following will assess the adequacy 
of lumbar sympathectomy? 


A) Absence of sweating 
B) Absent pain on rest 

C) Absent vibration sense 
D) Absent paresthesia 

E) None of the above 


Correct: B (Absence of pain on rest) 


Percutaneous chemical lumbar sympathectomy with 
local anesthetic/chemical sclerosant under radiological 
control is used for relief of rest pain in advanced 
ischemic disease of the legs. 


Reference: 
Bailey and Love (27° edition): Page 276, 968 


337) Which of following is not correct regarding 
NSAIDS? 


A) Gastric erosions 

B) Decrease in renal function 

C) Decrease in platelet function 

D) Steroid synthesis 

E) Decrease inflammatory response 


Correct: D (Steroid synthesis) 


NSAIDs cause gastric erosions and decrease in renal 
function by inhibiting the formation of protective 
prostaglandins. By inhibiting cyclooxygenase enzyme, 
they inhibit the inflammatory cascade as well as platelet 
function. 


Reference: 
Lippincott's Pharmacology (4"" edition): Page 345 


338) Which of following is unnecessary intervention for monitoring and care during elective repair of bilateral inguinal 


hernia? 


A) Blood pressure measurement 


Ing; 
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B) Racial pulse measurement 


C) ECG monitoring 

D) Central venous line placement 

E) Oxypen saturation measurement 
Correct: D (Central venous line placement) 


As inguinal hernia repair is not associated with significant blood loss, there is no need to place central venous line. 


Monitoring and care during anesthesia 


A minimum basic monitoring of cardiovascular parameters is required during surgery. This includes: 

1) Vascular: electrocardiogram (ECG), blood pressure 

2) Adequacy of ventilation: inspired oxygen concentration, oxygen saturation by pulse oximetry, end tidal carbon dioxide 
concentration 

3) Monitors of temperature, ventilation parameters and delivery of anesthetic agents are also routinely used 

4) Measurement of urine output and central venous pressure are recommended for major surgery. 


Reference: 
Bailey and Love (27° edition): Page 273 


339) A 74 year old woman presents with abdominal pain and distention for 3 days. She gives history of total 
abdominal hysterectomy few days back. On plain films, dilated small bowel and air fluid levels are seen. She is taken 
to operating room for a small bowe! obstruction. Which of the following inhalational anesthetics should be avoided 
because of risk of i accumulation in air filled cavities during general anesthesia? 


A) Diethyl ether 

B) Nitrous oxide 

C) Halothane 

D) Methoxyflurane 
E) Trichloroethylene 


Correct: B (Nitrous oxide) 


Nitrous oxide has following properties that leads to its accumulation in air-filled cavities causing there progressive 
distention during a prolonged anesthesia: 
1) A low solubility compared with other inhalational anesthetics. 
2) Nitrous oxide ıs more soluble in blood than nitrogen and is the only anesthetic gas less dense than air. As a result of 
these properties, nitrous oxide diffuses into gas filled compartments faster than nitrogen can diffuse out, leading to 
worsened distention secondary to accumulation, which may be undesirable in situations such as an operation for 
intestinal obstruction). 
Other known side effects of nitrous oxide that have led to a decline in its use include 

D 1) Increased incidence of post-operative nausea and vomiting 
2) Possibly mutagenic 
3) A powerful greenhouse gas 


Reference: 
1) Bailey and Love 27th edition page 271 


2) Morgan and Mikhail’s Clinical Anesthesiology (5th edition): Page 879 
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Nutrition, Fluid therapy, Electrolytes, Acid-base disorders 


340) Which of the following is an early sign of latent 
hypocalcemia? 


A) Tingling/paresthesia of face and extremities 
B) ECG changes 

C) Selzures 

D) Carpopedal spasm 

E) None of the above 


Correct: D (Carpopedal spasm) 


1) Oral, perioral and acral paresthesias, tingling or ‘pins 
and needles’ sensation in and around the mouth and 
lips, and in the extremities of the hands and feet are the 
earliest “symptoms” of hypocalcemia. 

2) The early signs of hypocalcemia include Chovstek’s 
sign and Trousseau sign. 

a) Amongst these two, the Trousseau sign generally 
occurs more commonly and earlier than the Chvostek 
sign and is a more accurate predictor of hypocalcemia, 
allowing clinicians to recognize the condition earlier. 

b) Trousseau sign is elicited by carpopedal spasm 


* Ablood pressure cuf is inflated to 20mm Hg above systolic blood 
pressure level Ma be 


* arterial blood flow to the hand is occluded for 3 to 5 minutes. 
+ Carpopedal spasm: 

* flexion at the wrist 

* flexion at the MCP joints 

* extension of the IP joints 


* adduction thumbs/fingers 


3) Management of hypocalcemia depends upon its 
severity i.e. mild, moderate or severe: 
1) Mild hypocalcemia (8-8.8 mg/dL) is usually 
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asymptomatic and requires no treatment. 

2) Moderate hypocalcemia (7-8 mg/dL) can be 
demonstrated by latent (sub-clinical) signs namely 
Trousseau sign and Chovestek’s sign. Oral calcium 
tablets (1-2 g every 4 hours) are given. 

3) Severe hypocalcemia (<7 mg/dL) presents with 
symptoms such as tingling sensations, peri-oral 
numbness and other neuromuscular features. 
Treatment involves intravenous infusion of calcium 
gluconate (10ml of 10% over 10 minutes) until the 
symptoms are improved. 

Note that: 

1) Chovester’s sign and Trousseau sign (along with 
hyperactive tendon reflexes and neuromuscular signs 
and symptoms) are also seen in hypomagnesemia. 

2) The serum magnesium levels may be normal even if 
Magnesium is deficient. Thus risk factors are kept in 
mind (chronic alcoholism, acute pancreatitis, starvation 
and malabsorption). 


Reference: 
Schwartz Principles of surgery (10" edition): Poge 72 


341) A patient had accidental removal of parathyroid 
glands after thyroidectomy. Which of the following is 
most early “sign” of hypocalcemia that will develop in 
this patient? 


A) Carpopedal spam 

B) Perioral numbness 

C) Chvostek’s sign 

D) Numbness of finger tips 
E) Anxiety 


Correct: A (Carpopedal spasm) 


Reference: 
1) Schwartz Principles of surgery (11" edition): Page 
1574 

2) Article on “Trousseau Sign” By Milan Patel 
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342) All of the following represent metabolic response 
to sepsis except? 


A) Increased cortisol levels 

B) Decreased nitrogen requirement 
C) Glucose tolerance 

D) Lipid oxidation 

E) None of the above 


Correct: B (Decreased nitrogen requirements) 


Metabolic response to trauma and sepsis include: 
1) Increased counter-regulatory hormones: adrenaline, 
noradrenaline, cortisol, glucagon and growth hormone 
2) Increased energy requirements (up to 40 kcal/kg per 
day) 

3) Increased nitrogen requirements 

4) Insulin resistance and glucose intolerance 

5) Preferential oxidation of lipids 

6) Increased gluconeogenesis and protein catabolism 

7) Loss of adaptive ketogenesis 

8) Fluid retention with associated hyposlbuminaemtie, 


Reference: 
Bailey and Love (27° edition): Page 294 


343) What are total energy requirements in the. 
majority of hospitalised patients? 


A) 500-100 kcal/day 
B) 1000-1500 kcal/day 
C) 1300-1800 kcal/day 
D) 1800-2400 kcal/day 
E) >3000 kcal/day 


Correct: C (1300-1800 kcal/day) 


The total energy requirement of a stable patient witha 
normal or moderately increased nized is approxi mately 
20-30 kcal/kg per day. Very few patients requir e energy 
intakes in excess of 2000 kcal/da'y. Thus, in the majority 
of hospitalised patients in whom energy demar ids from 
activity are minimal, total energ,y requirements are 
approximately 1300-1800 kcal /day. 


Reference: 


Bailey and Love (27° edition): Page 282 


3444) Which of the following occurs in a patient of short 
towel syndrome? 


A) Cardiomyopathy 

B) Tonic-clonic seizures 
C) Pathological fractures 
D) Renal stones 

E) None of the above 


Correct: D (Renal stones) 


Complications of short bowel syndrome include: 


} (Complication Pathophysiology, 


Peptic Related to gastric hypersecretion 

ulceration 

Cholelithiasis Because of interruption of the 
enterohepatic cycle of bile salts and 
hyperoxaluria as a result of the 
increased absorption of oxalate in 
the colon predisposing to renal 
stones 

Syndrome of The cause of this syndrome is 


slurred fermentation of malabsorbed 

speech, carbohydrates in the colon to d- 

ataxiaand lactate and absorption of this 

altered metabolite. Treatment necessitates 

affect the use of alow carbohydrate diet. 
Reference: 


Bailey and Love (27" edition): Page 283 


345) Maximum small bowel that can be resected 
safetly without severe metabolic and GIT disturbance 
is? 


A) 45% 

B)55% 

c) 70% 

D) 80% 

E) Whole small bowel 
Correct: A (45%) 


Up to 50% of the small intestine can be surgically 


Eense 


removed or bypassed without permanent deleterious 
effects. However resections of >50% of small intestine 
can lead to detrimental effects. With more than 75 % 
extensive resection (<150 cm of remaining small 
intestine), metabolic and nutritional consequences 
arise, resulting in the disease entity known as short 
bowel syndrome. 


Normalsmall 6meter — 20 feet 

bowel 

50% 3Imeters 10 feet 300 cm 
resection of 

small bowel 

75% 1L5meter 5 feet 150cm 
resection of 

small bowel 


Reference: 
Bailey and Love (27" edition): Page 283 


346) What is the correct carbohydrate to nitrogen ratio 
provided in parenteral nutrition? 


A) 1kcal/g nitrogen 

B) Skcal/g nitrogen 

C) 10kcal/g nitrogen 

D) 100kcal/g nitrogen 
E) 1000 kcal/g nitrogen 


Correct: D (100kcal/g nitrogen) 


Glucose and amino acids are infused together in order 
to allow for proper utilization of nitrogen. For this 
purpose the ideal ratio is 100 non-protein kcal/g 
nitrogen. This is increased to 150 kcal/g nitrogen in case 
of starvation. 


Reference: 
Sabiston Textbook of Surgery (20" edition): Page 142 


347) Maximum small bowel that can be resected 
safetly without severe metabolic and GIT disturbance 
is? 


A) 50% 
B) 60% 


€) 70% 
D) 80% 
E) Whole small bowel 


Correct: A (50%) 


Up to 50% of the small intestine can be surgically 
removed or bypassed without permanent deleterious 
effects However resection >50% can lead to a number 
of complications. With more than 75 % extensive 
resection (<150 cm of remaining small intestine), 
metabolic and nutritional consequences arise, resulting 
in the disease entity known as short bowel syndrome. 


E meter 20 feet 600cm cm 


small bowel 

50% 3 meters 10 feet 300 cm 
resection of 

small bowel 

75% 15meter 5 feet 

resection of 

small bowel 


Reference: 
Bailey and Love (27° edition): Page 283 


348) Which of following is most likely consequence of 
terminal ileum resection? 


A) Iron deficiency anemia 

B) Decreased amino acid absorption 

C) Increased absorption of fat soluble vitamins 
D) Increased bile salt absorption 

E) Increased fluid and fat content of faeces 


Correct: E (Increased fluid and fat content of faeces) 


The ileum is the only site of absorption of vitamin B12 
zad bile salts. Bile salts are essential for the absorption 
of fats and fat-soluble vitamins. The enterohepatic 
circulation of bile salts is critical to maintain the bile salt 
pool. 

Following resection of the ileum: 

1) Loss of bile salts increases and is not met by an 
increase in synthesis. Depletion of the bile salt pool 
results in fat malabsorption (increases fat content of 
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feces) In addition, loss of bile salts into the colon 


nf a reduction in salt and 
water absorption, which increases stool losses 
(diarrhea) Even the loss of 100 cm of ileum may cause 
steatorrhea, which can necessitate the administration 
of oral cholestyramine to bind bile salts, With larger 
resections (>100 cm) dietary fat restriction may be 
necessary, 

2) There is a significant enhancement of gastric motility 
and acceleration of intestinal transit that may 
contribute to diarrhea 

3) Vitamin B12 ts lost and regular parenteral 
administration is required. 


affects colonic mucosa, Cau 


Reference: 
Bailey and Love (27th edition): Page283 


349) What is the appropriate ratio of energy (kcal/g) 
provided by nitrogen in total parenteral nutrition toa 
man weighing 70 kg? 


A) 100kcal/g 

B) 420 kcal/g 

C) 630 kcal/g 

D) 1050 kcal/g 

E) No calories provided 


Correct: B (420 kcal/g) 


Using the example of a 70-kg person, first calculate the 
overall caloric goal and then calculate proportion 
contributed by protein as follows: 


Total kilocalories = 30kcal/kg/day x 70kg 
(25-35 Kcal/kg/day) 


Total energy to be given= 2100 kcal 
2100 kcal in TPN are provided as 

a) 50% from Carbohydrates 

b) 30% from fats 


c) 20% from protein 


50% energy provided by carbohydrates 


~ 50% of energy is provided by carbohydrates = 1050 
kcal out of 2100kcal (calculated as 1050/2100 x 
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100=50%) 


> 3.4 kcal energy is yielded by 1 gram of carbohydrate 
in TPN preparation 


> Hence 1050kcal is yielded by how much gram of 
carbohydrates? = 1050 keal/3.4 kcal = 308 gram 
carbohydrate 


> Thus out of 2100 kcal, 50% energy is provided by 
carbohydrates, which equals 1050 kcal or 308 grams 


30% energy provided by fats 


-> 30% of energy is provided by fat = 630 kcal out of 
2100kcal (calculated by 630kcal/2100 kcal x 100 = 30%} 


> 9kcal energy is ylelded by 1 gram of fat 


> 630kcal energy is yielded by how much gram of fat? 
= 630/9 = 70 gram fat 


> Thus out of 2100 kcal, 30% energy is provided by fat 
which equals 630 kcal or 70 gram fat 


20% energy provided by proteins 


> 20% of energy is provided by proteins = 420 kcal out 
of 2100kcal (calculated as 420/2100 x 1/0 = 20%) 


> 4 kcal energy is yielded by 1 gram of protein 


~ 420 kcal energy is yielded by how muich gram of 
protein? > 420/4 = 105 gram protein 


-> Thus out of 2100 kcal, 20% should be provided by 
proteins, which equals 420 kcal or 105 gram protein. 


Hence in summary, 


Total calories 
provided by 

TPN in 70 kg 

person 

2100 keal 1050 keal 630kcal 420 kcal 


50% glucose 30% fa 70% proteins 
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Reference: 
Marino ICU Handbook 
350) In which of the following operations/conditions, 351) Maximum loss of the nitrogen occurs In which of 
90 gram of nitrogen is lost per day? the following conditions? 
A) Peritonitis 
A) Peritonitis B) Esophagectomy 
B) Esophagectomy C)Herniorrhaphy 
C) Appendectomy D) Caecostomy 
D) Herniotomy E) Appendectomy 


E) Cholecystectomy 
Correct B (fsophagectomy) 
Correct: B (Esophagectomy) 


Typical Nitrogen loses encountered 
Pathological Nitrogen loss Musde loss 
Pathological Nitrogen loss Muscle loss conditions (grams) (grams) 
conditions (grams) (grams) Herniotomy 3 80 
Herniotomy 3 80 Appendectomy 6 200 
Appendectomy 6 200 Cho tomy 12 320 


Cholecystectomy 12 320 Esophagectomy 90 2500 
| Esophagectomy 90 2500 Fractured femur 15 400 
` Fractured femur 15 400 Peritonitis 18 570 
| Peritonitis 18 570 


352) Which of following is simple measure for assessment of nutritional status of a person? 


A) Serum Albumin levels 
B) Transferrin levels 

C) Mid arm circumference 
D) Lymphocyte count 

E) Daily weight 


Correct: E (Daily weight) 


A simple method to assess nutritional status of a patient is to estimate weight loss. Patient's current body weight is 
measured and then compared with ideal body weight for his age and height (usually with the help of charts or with pre- 
morbid weight of patient) 

The British Association of Parenteral and Enteral Nutrition has introduced a malnutrition universal screening tool (MUST) 


that includes a five-step screening process to identify adults who are malnourished or at risk of undernutrition. MUST 
includes three parameters 


1) Weight loss 


2) Body mass index (weight/height in meter squares) 
3) Acute disease effect 
(Look at the figure on next page) 


Other markers of malnutrition that are less reliable and change in response to fluid shifts (explained in table): 
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Miarkerofmatnitriion a 
Albumin Marter of chronic malnutrition 
< Fi dl indicates poor prognosis 
Lymphocyte count and skin testing Defective immune function is seen in malnutrition 
Skin fold thickness Measures amount of subcutaneous fat 
Mid-arm circumference Measures amount of muscles in body 
Bioclectrical impedance Measures intravascular and eatracellular fluid volumes 


The MUST tool 


() BMI (kg/m) | | (i) Weight loss in 3-6 months lokeren ia 


0- -200 0. -5% has been or is likely to be 
1185-20 1. 510% no or very little nutntional 
=- 185 2= -10% intake for 5 days 


Add scores 


Overall risk of undernutrition’ 


Routine clinical Observe Treat 
caret 


Repbat scre 3 Hospital - document detary Hospital - refer to detician or 


Hospital - every week and fluid intake for 3 days implement local policies 
Care homes - every month Care homes (as for hosptal) Generally food first followed 
Community - every year for Community - repeal screening. by food fortification and 
special groups. e g those eg tom- Imonthto months supplements 
75 years (vath dietary aduce if necessary) Care homes (as for hospital) 
Community (as for hospital) 


“H height, weight or weight loss cannot be established, use documented or recalled 

values (if Considered rehable) When measured or recalled haght cannot be 

obtained use knee height as a Surrogate measure 

H neither can be calculated obtain an overall impression of malnutnton nsk 

flow medium high) using the following 

W Cinca impresseon Ivery thin thin, average. overwerht) 

(ua) Clothes and or jewelery have become loose fitting, 

(nb) History of decreased {ood intake, loss of appetite or dysphagia up to 3-6 months. 

(nc) Disease (underlying cause) and psychosocial/physical disabilities Ikely to cause weight loss. 


t Involves treatment of underlying condition, and help vath food choice and eating 
when necessary (also applies to other categones) 


Reference: 
Bailey and Love (27° edition): Page 280 


a Re 


Beanscamer 


PERIOPE E CARE 


353) Apatient is planned to be put on total parenteral nutrition, Which of the following provides best estimation of 


body fluid? 


A) Bloclectrical impedance 

B) Body weight measurement 
C) Skin fold thickness 

D) Mid-arm circumference 

E] Injection of tagged molecules 


Correct: A (Bioelectrical impedance) 


Clinical tools are available to accurately measure the volume of water in the body. One method is bioimpedance 
spectroscopy, which measures electrical current impedance that is imperceptible to the person to estimate total body 


water, The method is best used to calculate body fat 


Reference: 


Sabiston Textbook of Surgery: Page 82 


354) A middle aged patient who has lost 12 kg due to 
esophageal adenocarcinoma has undergone 
esophagectomy. He has been given enteral nutrition 
via jejunostomy feeding tube. Which of the following 
is best and most accurate means to determine the 
adequacy of his nutritional support? 


A) Serum albumin level 

B) Serum transferrin level 

C) Urinary nitrogen excretion level 
D) Total serum protein level 

E) Respiratory quotient 


Correct: A (Serum albumin level) 


Parameter of Comments 

nutritional assessment 

Albumin Gives rough estimation of 
adequate protein nutrition 
Hasa half-life of three weeks 
and hence is more important 
parameter of chronic 
malnutrition 

Pre-albumin It is better indicator of short 
tern nubitionai status (half-life 

i < 2 days) 

Acute phase reactants Short half-lives (hours) 

(C-reactive protein, Better indicators of short term 

haptoglobin, nutritional status 

fibrinogen, ferritin, 

transferrin) 


Reference: 
Sabiston Textbook of Surgery (20° edition): Poge 140- 
145 


355) A patient is admitted to burn unit with 20% mixed 
thickness burn. Fluid resuscitation and enteral 

nutrition has been initiated. Which of the following | 
gives the best measure of adequacy of nutritional 

Support 10 days after admission? 


A) Daily weight 

B) Complete blood count 

C) Albumin level 

D) Urine output measurements 
E) Albumin to globulin ratio 


Correct: C (Albumin levels) | 


Following are obtained for monitoring of nutritional 
Support in burn patients admitted to intensive care unit 


Monitoring parameters of nutritional support In burn 
patients 

Done on daily basis Total blood urea nitrogen 

Calorie counts 17 
Albumin 

Pre-aloumin 

C-reactive protein 

Vitamin C 


Done ona weekly basis 


Body weight is determined for two reasons in burn 
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patient: 

1) As a baseline measurement for fluid calculation when the patient is admitted and needs to be resuscitated. 
2) Measured on a daily basis for fluid calculations and management 

Daily body weight is not a good parameter for determination of adequacy of nutritional support because 

1) Daily fluid resuscitation adds 10-20 kg or more to the total body weight 

2) The patient may be overloaded with fluid and there may be an underlying thin body mass, 

Long term trends in body weight are particularly useful in “rehabilitation” phase 


Reference: 
Grab and Smith Plastic and Reconstructive surgery (7° edition): Page 134 


356) Most nitrogen loss during trauma occurs duc to breakdown of which of the 


following? 


A) Adipose tissue 

B) Skeletal muscles 
C) Smooth muscles 
D) Cardiac muscles 
E) None of the above 


Correct: B (Skeletal muscles) 


Sites of protein loss include 

1) Peripheral skeletal muscle (major site). Cardiac muscle are mostly spared. 

2) Respiratory muscles (predisposing the patient to hypoventilation and chest infections) 

3) Gastrointestinal system (reducing gut motility). 

Under extreme conditions of catabolism, urinary nitrogen losses can reach very high levels e.g. 
1) Major sepsis: 14-20 g/day, equivalent to the loss of 500 g of skeletal muscle per day. 

2) Esophagectomy: 90¢/day, equivalent to loss of 2500g of skeletal muscles per day. 


Reference: 
Bailey and Love (27° edition): Page 7 


357) Which of the following is the most effective way for assessment of fluid balance in patients admitted to ICU? 


A) Daily weight 

B) Pulse 

C) Fluid intake and Urinary output record 
D) Blood pressure 

E) Oral mucosa 


Correct: C (Fluid intake and Urinary output record) 


Oliguria is a common occurrence in the ICU and should prompt a thorough review of the patient’s fluid balance by: 
1) Maintaining fluid intake and output record 

2) Assessing hemodynamics 

3) A physical examination to assess the patient’s volume status. 
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Reference 
1) Sabiston Textbook of Surgery (20'" edition): Page 586 


2) Article on “Fluid Balance Monitoring Accuracy in Intensive Care Units”: 1OSR Journal 


358) A 50 yc ir old patient who is diagnosed case of esophageal carcinoma is planned for surgical resection. Patient is 
thin, lean and 15 malnourished due to dysphagia and cancer cachexia. Which of the following is the best means to 
provide nutrition to this patient? 


A) Jejunostomy 

B) Total parenteral nutrition 

C) Percutaneous endoscopic gastrostomy 
D) Nasogastric tube 

E) Peripheral parental nutrition 


Correct: A (Jejunostomy) 


As a general rule for nutritional support: 

1) Enteral feeding is always started first if possible as it is the best mode of feeding because there is decreased rate of 
nosocomial infections, catheter related infections and the mucosal atrophy does not occurs. 

2) TPN ıs started in case when enteral feeding cannot be tolerated or 
is contraindicated or combined with enteral nutrition if enteral 
nutrition alone is unable to meet target energy intakes (<60%). 

Thus this patient must be fed via enteral route initially. The enteral 
modes of nutrition include pre-pyloric modes (nasogastric tube, 
gastrostomy-open/PEG) and post-pyloric modes (naso-duodenal 
tube, nasojejunal tube and feeding jejunostomy). 

Usually pre-pyloric mode is employed first, but if not possible then 
post-pyloric mode is used. 

Amongst the two options mentioned above in scenario, jejunostomy 
(post-pyloric mode) is preferable to percutaneous endoscopic 
gastrostomy (pre-pyloric mode) because 

1) Esophageal surgery commonly results in the loss of the lower 
esophageal sphincter function. Therefore if feeding is continued with 
PEG post-operatively, there is a significantly increased risk of 
aspiration of feeding content. Aspiration ıs not a major problem with 
jejunostomy as pylorus preserves the reflux. 

2) Esophageal surgery requires stomach/gastric pull up for 
esophageal reconstruction/replacement, thus resulting in 
displacement of PEG and resultant complications. Jejunostomy, on 
the other hand, does not interference with tumor/surgical site. 

3) Nasogastric tube cannot be passed easily in patients in esophageal cancers due to obstruction. Also post-operative 
placement of nasogastric tube results in complications similar to those for PEG. 

Post-operatively jejunostomy will continue to provide nutrition to the patient for prolonged period (>4 weeks). A less 
effective alternative for jejunostomy postoperatively is placement of nasojejunal tube (used when feeding is expected to 
be <4 weeks). Both these post-pyloric modes bypass recently constructed anastomoses and hence are safe to use. 
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If post-operatively, patient is unable to meet the target energy stakes by <a’ parenteral nutrition can be usedi 
combination with these enteral modes to reach the Larget energy intake 


Consider combration et PH d ery 
needs arra bo net (6% of quired) | 
we BL i 


, 
Reference: 
1) Bailey and Love (27° edition): Page 284-287 
2) Sabiston Textbook of Surgery (20” edition) Page 133 


3) ESPEN guideline: “Clinica! nutrition in surgery”: Elsevier Journal 
4) Article on “Nutritional Management of Esophageal Cancer Patients” by Dimitrios Schizas 
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359) Whet is the most appropriate route of nutrition 
for a patient planned for major upper GI surgery for 
corrosive .tricture of esophagus? 


A) NG feeding 
B) Open gastrostomy 

C) Narrow tube jejunostomy 
D) Total parenteral nutrition 
E) PEG 


Correct’ C (Narrow tube jejunastomy) 


Reference. 

1) Bailey and Love (27" edition): Page 284-287 

2) Sabiston Textbook of Surgery (20” edition): Page 133 
3) ESPEN guideline: “Clinical nutrition in surgery”: 
Elsevier Journal 

4) Article on “Nutritional Management of Esophageal 
Cancer Patients” by Dimitrios Schizas 


360) A 44 year old thin lean, malnourished male 
patient is diagnosed of having gastric carcinoma with 
pyloric stenosis. Which is the best way to provide 
nutrition to this patient? 


A) Jejunostomy 

B) TPN 

C) Percutaneous endoscopic gastrostomy 
D) Nasogastric tube 

E) Peripheral parental nutrition 


Correct: A (Jejunostomy) 


As a general rule for nutritional support 

1) Enteral feeding is always started first if possible as it 
is the best mode of feeding, 

2) TPN is started in case when enteral feeding cannot be 
tolerated or is contraindicated or combined with enteral 
nutrition if enteral nutrition alone is unable to meet 
target energy intakes (<60%). 

Thus this patient must be fed via enteral route initially. 
The enteral modes of nutrition include pre-pyloric 
modes (nasogastric tube, gastrostomy-open/PEG) and 
post-pyloric modes (naso-duodenal tube, nasojejunal 
tube and feeding jejunostomy). 

Usually pre-pyloric mode is employed first, but if not 
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possible then post pyloric mode is used. 

In this patient, pyloric stenosis precludes the use of 
prepyloric modes and also most post-pyloric modes 
(naso duodenal and naso-jejnual tubes). The best 
means to provide nutrition is creation of a yeyunostomy, 


Reference. 

1) Bailey and Love (27” edition): Page 284-287 

2) Sabiston Textbook of Surgery (20” edition): Page 133 
3) ESPEN guideline. “Clinical nutrition in surgery”: 
Elsevier Journal 

4) Article on “Nutritional Management of Esophageal 
Cancer Patients” by Dimitrios Schizas 


361) What will the appropriate mode of nutrition ina 
neurologically disabled patient who is unable to take 
oral feed? 


A) Nasogastric feeding 

B) Gastrostomy 

C) Jejunostomy 

D) Peripheral parenteral nutrition 
E) Total parenteral nutrition 


Correct: B (Gastrostomy) 


Enteral feeding is always started first if possible as itis 
the best mode of feeding because there 1s decreased 
rate of nosocomial infections, catheter related 
infections and the mucosal atrophy does not occurs 

The enteral modes of nutrition include pre-pyloric 
modes (nasogastric tube, gastrostomy-open/PEG) and 
post-pyloric modes (naso-duodenal tube, nasojejunal 
tube and feeding jejunostomy). 

Usually pre-pyloric mode is employed first, but if not 
possible then post-pylonc mode is used. 

In above case, the best prepyloric mode will be 
Bastrostomy as nutritional provision is required for long 
time (> 4 weeks). In case if short term nutrition was to 
be provided (<4 weeks), nasogastric tube feeding 
would have been appropriate. 16 
In case of gastrostomy, percutaneous endoscopic 
gastrostomy ıs a latest advancement. In case of a 
neurologically disabled child, a fundoplication is often 
added with gastrostomy to prevent reflux 
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Reference. 

J) Bailey and Love (27° edition): Page 122, 284-287 

2) Sabiston Textbook of Surgery (20° edition): Page 133 
3) ESPEN guideline; “Clinical nutrition in surgery”: 
Elsevier Journal 

4) Article on ‘Nutritional Management of Esophogea! 
Cancer Potients” by Dimitrios Schizas 


362) Which of the tollowing is source of fatty acids in 
total parenteral nutrition? 


A) Canola oll 

B) Sunflower oil 
C) Cod liver oil 
D) Olive oil 

E) Mustard oil 


Correct: B (Sunflower oil) 


Fatty acids present in TPN are as follows 


Fatty acids Comments 


Medium chain fatty acids Contained in few amounts 
in TPN 

Long chain fatty acids Unsaturated 

(predominant fatty acidsin -> Oleic acid 

TPN) > Linoleic acid 


> Linolenic acid 


2) Saturated 
> Palmitic acid 
> Stearic acid 


The unsaturated fatty acids, linoleic and linolenic acid, 
are considered “essential” as they cannot be 
synthesized in human body from non-dietary sources. 
1) Both soybean and sunflower oil emulsions are rich in 
linoleic acid. 

2) Soybean emulsions additionally contains 7% alpha- 
linolenic acid (an omega-3 fatty acid). 

Provision of only 1 liter of emulsion containing both 
soybean and sunflower oil per week or provision of soya 
bean based emulsion daily avoids deficiency of essential 
fatty acids. 


Reference: 
Bailey and Love (27° edition): Page 282 


363) Which of following i: true regarding crystallolds? 


A) NaHCO3 should be replaced only through central 
venous line 

B) Normal satine contains 154 mEq Nat and 154mEq 
Ci- 

C) Ringer lactate contains 154 mEq of Na+ 

D) 5% Dextrose solution is isotonic 

E) KCI should be given in past with hypokalemia 


Correct: B (Normal saline contains 154 mEq Na+ and 
154mtq Cl-) 


Compan aa and Colloid solutions (mmol/L) 
Solution Na K Ca C Lactate Colloid 
Hartmann’s 131 5 z m 29 


Normal 154 - - 15 

saline (0.9% 

Na) 

Dextrose 30 30 

saline 

(4% 

dextrose in 

0.18% 

saline) 

Gelofusine 150 150 Gelatin 
4% 

Haemacel 145 51 <l 145 Polygelin 
75g/dl 

Hetastarch Hydroxye 
thyl 
Starch 6% 


0.9% normal saline and lactated Ringer are Isotonic 
crystalloids. 3% saline solution is hypertonic where as 
0.45% saline and 5% dextrose water solutions are 
hypotonic 


Reference: 
Woshington Manuol of Surgery (7 edition): Page 98 


364) Which of following is true regarding colloids? 


A) Are superior to crystalloids 

B) They should be given in first 12 hours in bum 
patient 

C) They are cost effective 

D) Retain intravascular volume initially 

E) Are given as maintenance fluids 
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Correct: D (Hain intravascular volume initially) 
Properties, merits and de-merits of colloids are as 
follows 

1) Colloid: Lave high molecular weight substances that 
remain in ‘i intravascular space and maintain 
intravascular volume 

2) Use of colloids early in resuscitation regimen may 


result in restoration of tissue perfusion and may lessen 
the total volume of fluid required for resuscitation. 

3) However, in no situation are colloids been shown 
superior to crystalloids for volume expansion. 

4) Colloid solutions are more expensive than 
crystalloids, hence making their routine use 
controversial 

5) The use of colloids is indicated when substantial 
amounts of crystalloids have failed to restore plasma 
volume. 

6) Colloids should be given after the first 12 hours of 
burn because, before this time, the massive fluid shifts 
cause proteins to leak out of the cells and possible 
worsening of edema may occur. An example is 
development of pulmonary edema with use of albumin 
solution in patients with hypovolemic shock. 


Reference: 
Washington Manual of Surgery (7" edition): Page 98 


365) Moderate decrease in basal metabolic rate occurs 
in? 


A) Adrenalectomy 
B) Major burns 

C) Major fractures 
D) Vagotomy 

E) Major trauma 


Correct: A (Adrenalectomy) 


Following conditions are associated with decreased 
BMR 

1) Obesity 

2) Starvation/anorexia 

3) Hypothyroidism and hypogonadism 

4) Adrenal insufficiency 

5) Cushing’s syndrome 
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6) Immobilization 

7) Sedative drugs 

Vagotomy, major burns and fractures are all known to 
cause a significant rise in basal metabolic rate, 


366) Which of following represents metabolic 
response to trauma/injury? 


A) Retention of sodium 

B) Retention of potassium 

C) Hyperthermia 

D) Hyperchloremia 

E) Decreased basal metabolic rate 


Correct: A (Retention of sodium) 


Trauma/injury is a stress that leads to activation of 
sympathetic system in body. Sympathetic system 
activates kidneys to produce renin. Renin produces 
angiotensin that causes vasoconstriction and 
aldosterone release. Aldosterone causes the renal 
tubule to reabsorb sodium (and consequently also 
conserve water). ADH is also released that leads to free 
water resorption. 

The net effects of ADH and aldosterone result in fluid 
retention and consequently decreased urine output 
The tendency towards water and salt retention is 
exacerbated by resuscitation with saline-rich fluids. Salt 
and water retention can results in both peripheral as 
well as visceral edema (e.g. in the stomach). 


Reference: 
Bailey and Love (27" edition): Page 9, 279 


367) The characteristic changes following a major 
operation or moderate to severe injury includes all of 
the following except? 


A) Hyper metabolism 

B) Fever 

C) Increased oxygen consumption 
D) Hyperphagia/Weight gain 

E) Negative nitrogen balance 


Correct: D (Hyperphagia/weight gain) 


Following changes are seen in body after major 
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trauma/surgery/sepsis 
1) Increased counter repulatory/stress hormones: Glucagon, adrenaline, noradrenaline, growth hormone and cortisol 
Growth hormone causes glucose intolerance and insulin resistance 

2) Increased in basal metabolic rate (from 25-30kcal/day up to A0kcal /day) and consequent increased oxygen ¥ 
consumption 

3) Increased skeletal muscle break down, increased nitrogen requirements and negative nitrogen balance 

3} Weight loss as a result of hyper metabolism and catabolism. Also the admunistration of glucose in catabolic phase is 
detrimental (rather than being beneficial), hence a permissive under feeding is done @ 
4) Increased gluconeogenesis and protein catabolism but loss of adaptive ketogenesis a" 
5) Fluid retention and associated hypoalbuminemia, 


Reference: 
Bailey and Love (27° edition): Page 279 


368) Hepatic glycogenolysis (Increased breakdown of glycogen in liver) is mediated by which of the following 
hormones? 


A) Cortisol 

B) Growth hormone 

C) Antidiuretic hormone 

D) Glucagon and epinephrine 
€) Epinephrine 


Correct: D (Glucagon and epinephrine) 


Glycogen synthase, an enzyme involved in production of glycogen, is inhibited by glucagon and epinephrine. During 
fasting, glucagon and epinephrine are released that activate the rate-limiting enzyme glycogen phosphorylase whichis 
involved in glycogenolysis and consequent glucose production. Glycogen stores are exhausted within 48 hours of fasting, 
and body protein stores must be mobilized to maintain an adequate glucose supply to the brain. 


Reference: 
Sabiston Textbook of Surgery (20" edition): Page 119 


369) A 38 year old male patient presented to emergency department with complaint of having severe hematemesis. 
Patient was initially resuscitated. ABG analysis show 

PH: 7.2 i 
Decreased HCO3- levels. 

Which of following is patient suffering from? 


A) Respiratory acidosis 

B) Metabolic acidosis 

C) Metabolic acidosis with respiratory alkalosis 
D) Respiratory alkalosis 

E) Metabolic alkalosis 


Correct: B (Metabolic acidosis) 
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Normal voues necessary for interpretation of arterial blood gas analysis are shown below 


Normal 


ey Of different parameters for Interpretation of arterial blood gas analysis 


Px 7.35-7.45 > 
p02 80-100 mmHg 10.6-13 3 Kpa 
pco? 35-45 mmHg 4.6-5.9 Kpa 
HCO}. 20-28 mEq/t 20-28 mmol/L 
Add-base physlology 
— Ba MO o C 
Metabolic acidosis | | l Hyperventilation (inmediate) 
Metabolic o!kalosts 1 ! 1 Hypoventilation (iminediate) 
Respiratory acidosis =I ! 1 1 renal [HCO, | reabsorption (delayed) 
Respiratory alkalosis 1 | | 4 renal (HCO, | reabsorption (delayed) 
Key t4 = l" disturbance, | t = compensatory response 
RON [HCO;] 
Henderson-Hasselbalch equation: pH = 6.1 +108 05 Feo, 
Predicted respiratory compensation for a simple metabolic acidosis can be calculated using the 
Winters formula If measured Pco, > predicted Poo, + concomitant respiratory acidosis; if 
measured Peo, < predicted Peo, = concomitant respiratory alkalosis: 
Peo, = 1.5 [HCO] +8 +2 
Reference: 


USMLE First Aid: Page 561 


370) Which of the following will be seen in case of 
patient presenting to emergency with duodenal ulcer 
perforation and undergoing upper midline 
laparotomy? 


A) Low pH, high pCO2 

B) Low pH, normal pCO2 

C) Marked low pH with markedly high pCO2 
D) High pH, low pCO2 

E) High pH, high pCo2 


Correct: A (Low pH, high pCO2) 


Respiratory acidosis, there is high arterial PCO2 causing 
fallin pH. Causes include 


1) During and after anesthesia. 
2) Chronic bronchitis, emphysema, thoracic diseases. 


3) Upper abdominal surgeries and diseases. 

4) Respiratory airway obstruction. 

5) Myasthenia gravis; Poliomyelitis. 

6) Others: Stroke, infection, obesity, hypoventilation. 


Reference: 
SRB Manuol of Surgery (6° edition): Page 91 


371) What is the most common acid base disorder in 
patients having chronic liver disease (cirrhosis and 
portal hypertension)? 


A) Metabolic acidosis 

B) Metabolic alkalosis 

C) Respiratory acidosis 

D) Respiratory alkalosis 

E) Mixed acid-base disorder 
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Correct: D (Respiratory alkalosis) 


The liver, along with kidneys and lungs, has also been 
recognized as an important regulator of acid-base 
homeostasis. Respiratory alkalosis (secondary to 
hyperventilation) 1s (he most common acid-base 
disorder in chronic liver disease. However, various 
complex metabolic acid-base disorders may also occur 
with liver dysfunction 


Acid-base disorders in liver disease: Journal of 
Hepatology 


372) Which of the following parameters gives best 
information whether the patient has metabolic 
acidosis or alkalosis? 


A) Venous PH 

8) Arterial PH 

C) Serum bicarbonate 

D) Serum CO2 levels 

E) Partial pressure of CO2 


Correct: B (Arterial PH) 


For acid base disorders, “arterial” blood gas analysis is 
done. Metabolic derangement can be suggested by 
bicarbonate levels and patient's history but only the 
measurements of arterial pH confirms whether patient 
is having acidosis or alkalosis. 


Reference: 


Primary Disorder 


Respiratory acidosis 1 PaCO, 
Respiratory alkalosis | Pato, 
Metabolic addosis | HCO3 
Metabolic alkalosis 1 HCO3 


“Primary compensation for metabolic disorders is achieved rapidly through respiratory control of CO2, 
whereas primary compensation for respiratory disorders is achieved more slowly as the kidneys 
excrete or absord acid and bicarbonate. Mied acid-base disorders are common. 
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Schwarte Procipals of Surgery (10" edition): Page 74 


373) Most common olectrolyte abnormality associated 


with metabotic alkalosis is? 


A) Hypokalenla 
B) Hypocalcome 
C) Hyperkalemia 
D) Hypernatremia 
E) Hyponatremia 


Correct: A (Hypokalemia) 


Metabolic alkalosis activates cellular H+/K+ pumps 
Causing H+ to shift out of cells into blood to buffer 
alkalosis and in turn throw K+ into cells, creating 
potential for developing hypokalemia. 

Metabolic acidosis causes H+ to shift into cells (for 
buffering) and K+ out of cells, creating potential for 
developing hyperkalemia. 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 


Page 204 


374) A 60 years old male patient underwent surgery 
for repair abdominal aortic aneurysm. On 2" 
postoperative day in ICU, she demonstrates low PH, 
with low bicarbonate levels. Her urine is acidic in 
testing and clinically she is hyperventilating. Which of 
following is underlying cause? 


A) Respiratory acidosis 
B) Metabolic acidosis 


Primary Compensation 


1 HCO, 
1 HCO, 
1 PaCO, 
1 PaCO, 


Eense 


C) Seps 
D) Resy ry alkalosis 
E) Metatu ic alkalosis 


Correct B (Metabolic acidosis) 


Mow PH» context of low bicarbonate levels points 


towards wrtabolic acidosis. Bady compensation for 
metabolic acidosis is as follows: Tachypnea (excessive 
CO2 wast out) leading to respiratory alkalosis and renal 


excretion of Ht ions rendering the urine acidic. 
Acute kidney injury in post-operative period occurs 
especially in patients undergoing cardiac and major 
vascular surgery (e.g. abdominal aortic aneurysm 
repair), Metabolic acidosis occurs secondary to acute 
kidney injury in these patients. 


Reference: 
1) Bailey and Love (27" edition): Page 294 
2) Anesthesia secrets by James Duke 


375) A patient with labored breathing who has 
developed tension hematoma shortly after 
thyroidectomy will have which type of acid-base 
disorder? 


A) Respiratory acidosis 

B) Respiratory alkalosis 

C) Metabolic acidosis 

D) Metabolic alkalosis 

E) Metabolic acidosis and respiratory acidosis 


Correct: A (Respiratory acidosis) 


Respiratory acidosis is defined as retention of CO2 in 
the lungs (hypoventilation) causing an increase in PaCo2 
and a corresponding decrease in PaO2. 

Obstruction of the upper airway secondary to 
hematoma formation or severe inflammation/infection 
(e.g. acute epiglottitis, croup, obstructive sleep apnea, 
obesity) can significantly increase respiratory muscle 
fatigue and the inspiratory work of breathing ultimately 
leading to retention of CO2 in lungs (hypercapnia) and 
respiratory acidosis. 
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Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 
Page 28, 208 


376) What is appropriate first line treatment of 
metabolic alkalosis? 


A) Intravenous saline and potassium chloride 
B) Acetazolamide Infusion 

C) Ammonium chloride administration 

D) Closed bag technique 

E) Dialysis 


Correct: A (Intravenous saline and potassium chloride) 


The first line treatment for chloride-sensitive metabolic 
alkalosis is administration of intravenous saline (NaCl) 
with added potassium (KCI). For severe alkalosis (when 
arterial blood pH is greater than 7.60) treatment 
options include 

1) Administration of intravenous hydrochloric acid (0.1 
mol/L) 

2) Administration of ammonium chloride (0.1 mol/L) 

3) Administration of arginine hydrochloride 

4) Hemodialysis 

Acetazolamide is useful in treatment of metabolic 
alkalosis in edematous patients. 


Reference: 
Morgan and Mikhoil’s Clinical Anesthesiology (5" 


edition): Poge 1171 


377) Whatis the appropriate first line treatment for 
respiratory alkalosis? 


A) Infusion of Hydrochloric acid 

B) Infusion of arginine hydrochloride 
C) Infusion of ammonium chloride 
D) Hemodialysis 

E) Correction of the underlying cause 


Correct: E (Correction of underlying cause) 


Correction of the underlying process is the only 
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treatment for respiratory alkalosis. 
For severe alkalosis (when arterial blood pH is greater 
than 7.60) treatment options include 

1) Administration of intravenous hydrochloric acid (0.1 
mol/L) 

2) Administration of ammonium chloride (0.1 mol/L) 
3) Administration of arginine hydrochloride 

4) Hemodialysis 


Reference: 


Morgan and Mikhail’s Clinical Anesthesiology (5° 
edition): Page 1170 


378) Which of the following is cause of normal anion 
gap metabolic acidosis? 


A) Renal failure 

B) Ketoacidosis 

C) Lactic acidosis 

D) Ethanol toxicity 

E) Renal tubular acidosis 


Correct: E (Renal tubular acidosis) 


Normal anion gap metabolic acidosis occurs when 

1) There is decreased bicarbonate (either due to body 
losses or dilutional) 

2) Increased chloride levels 


Causes of normal anion gap metabolic acidosi: 


Increased Ingestion of chloride containing 

chloride levels antacids e.g. ammonium chloride, 
arginine chloride, lysine chloride 

Decreased Gastrointestinal loses: 

bicarbonate Diarrhea 

levels Fistula (pancreatic, biliary, small 
bowel) 


Ureterosigmoidostomy 
Obstructed ileal loop 

Anion exchange resins 
(cholestyramine) 

Renal loses: 

Renal tubular acidosis 

Intake of carbonic anhydrase 
inhibitors 
Hypoaldosteronism 


Dilunonal 

Intake of large amounts of 
bicarbonate-free fluids e.g. sodium 
chloride 


Reference: 
Morgan ond Mikhail's Clinical Anesthesiology (5" 
edition): Page 1166 


379) A diabetic patient is planned for surgery. He is on 
metformin. Laboratory analysis reveals Na; 140mEq/I, 
Cl: 98mEq/L and K: 4mEq/L. Random blood sugar is 
9mmol while arterial blood gas analysis shows pH 7.2 
and HCO3-: SmEq/L. Which of the following should be 
administrated in this patient? 


A) 1.5% bicarbonate infusion 
B) Normal saline 

C)5 % dextrose water 

D) Ringer lactate 

E) 0.45% Dextrose Saline 


Correct: A (1.5% bicarbonate infusion) 


This diabetic patient is having increased anion gap 
metabolic acidosis and will be treated with bicarbonate 
infusion after calculation of base deficit. 

ASTRUP Formula: Total base excess or deficit= Base 
excess/base deficit x body weight in kg x 0.3 


Reference: 
SRB Manual of Surgery (6" edition): Page 91 


380) Which of the following is the most appropriate 
Keeping in mind the losses due to pancreatic fistulae, 
which of the following fluids is best to administer to 
these patients? 


A) Bicarbonate infusion 

B) Bicarbonate infusion with lactated ringer 
C) Ringer lactate 

D) Normal saline 

E) Dextrose water 5% 


Correct: B (Bicarbonate infusion with lactated ringer) 
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Pancreatic secretions contain: 


1) Na: bQemol/L 

2) K Smnnol/L 

Cl 7inmol/t 

AJ HCO? 115mmol/L 

Hence according to composition, ringer lactate along 
with bicarbonate infusion should be administrated to 


replace the loses. 


Reference 
Bailey and Love (27" edition): Page 281 


381) Which of the following is the most important 
bulfer in extracellular fluid? 


A) Bicarbonate ions (HCO3-) 
B) Phosphate ions 

C) Ammonium ions 

D) Hemoglobin F 

E) Intracellular proteins 


Correct: A [Bicarbonate ions(HCO3-)] 


Physiologically important buffers in humans include 
1) Bicarbonate (major buffer in extracellular fluid) 
2) Hemoglobin-H (important buffer in blood) 

3) Other intracellular proteins (major buffer in 
intracellular fluid), phosphates and ammonia (major 
urinary buffers) 


Reference: 
Morgan and Mikhail's Clinical Anesthesiology (5* 
edition); Page 1159 


382) All of the following are reliable methods for 
assessment of nutritional status except? 


A) Albumin levels 

B) Transferrin levels 

C) Globulin levels 

D) Pre-albumin levels 

E) Measurement of nitrogen balance 


Correct: C (Globulin levels) 


Nutritional assessment Comments 
methods 
| Clinical history - 
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Body weight A simple method for assessment 
measurement of nutritional status 
Anthropometric Body mass index 
measurements Skin fold thickness 


Mid-arm circumference 
Laboratory assessment Alburnin levels 
Pre albumin levels 
Transferen levels 
Measurement of immunologic 
function (lymphocyte count and 
skin testing) 
Measurement of nitrogen 
balance 
Other latest methods Bioelectrical Impedance 
Body composition analysis by 
(DEXA scan) 
Indirect calorimetry 
Oxygen consumption and 
respiratory quotient 
determination 


| 


Reference: 
Sabiston Textbook of Surgery (20 edition). Poge 127 


383) Which is the most likely complication of lack of 
lipids in total parenteral nutrition? 


A) Skin rash and loss of hair 

B) Increased infection 

C) Decreased subcutaneous fat 
D) Steatorrhea 

E) Neurological deficit 


Correct: A (Skin rash and loss of hair) 


Loss of essential fatty acids can lead to dermatitis (skin 
rash), alopecia, hepatomegaly, thrombocytopenia and 
anemia). Increased incidence of infections occurs 
secondary to immunosuppressive effects that arise as a 
result of excessive administration of fat via TPN. 


Reference: 
Sabiston Textbook of Surgery (20° edition): Page 141 1 


384) A middle aged female admitted in ICU is on total 
parenteral nutrition. Which of following is common 
complication of TPN? 


Fe 
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A) Hyponatremia 
B) Hyperkalemia 
C) Hypernatremia 
D) Hypocaleemia 
E) Hyperglycemia 


Correct: E (Hyperglycemia) 


Common metabolic complications of TPN include 

1) Fluid overload 

2) Hyperglycemia 

3) Abnormalities of liver function 

4) Vitamin deficiencies 

Hyperglycemia may develop with 

1) With normal rates of infusion in patients with impaired glucose tolerance (particularly common complication in 
patients with latent diabetes and in patients subjected to severe surgical stress or trauma due to release of counter- 
regulatory hormones, especially growth hormone). Hyperglycemia (with or without high grade fever) in patient who was 
previously well maintained on parenteral nutrition, is earlies sign of line related sepsis. 

2) In any patient if the hypertonic solutions are administered too rapidly. 

Treatment of the condition consists of 

1) Addition of insulin along with dextrose solution. 

2) Volume replacement with correction of electrolyte abnormalities. 

3) Discontinuation of dextrose solution until 


hyperglycemia settles. 


Reference: 


1) Bailey and Love (26° edition) page 270 
2) Schwartz Principles of Surgery (20" edition): Page 59 


385) Which of the following electrolyte disturbances are associated with development of seizures in a patient who 
maintained on total parenteral nutrition? 


A) Hypomagnesemia 
B) Hypocalcemia 

C) Hyponatremia 

D) Hyperglycemia 

E) Hypophosnhatemia 


Correct: B (Hypocalcemia) 


Electrolyte and trace element deficiencies seen with use of TPN are explained in table below 
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Hypoplyce nia 


Hyperglycemia 


Hypocalcemia 


Hypercalcemia 


| Hypophosphatemia 


Hypomagnesemia 


Zinc deficiency 
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n 


Headache 
Sweating 

Ringing of ears 
Blurred vision 
Tachycardia 
Anxiety 
Trembling, 
Irritability 
Weakness 
Increased hunger 
Weight loss 
Increased thirst 
Headaches 
Trouble concentrating 


Blurred vision 

Frequent urination 

Fatigue (weak, tired feeling) 
Tetany 

Irritability and anxiety 

Seizures 

Paresthesla (e.g, circumoral tingling) 
Laryngospasm and bronchospasm 
Muscle cramps 

Heart failure 

Depression 

Painful bones 

Abdominal cramps 

Increased sleep requirements 
Confusion and coma 

Respiratory muscle dysfunction 
Diffuse weakness 

Flaccid paralysis 

Symptoms are predominantly neuromuscular and cardiovascular 
1) Altered mental status 

2) Tremors 

3) Hyper-reflexia 

4) Tetany 


The cardiovascular effects of hypomagnesemia are similar to those of hypokalemia and are 
as follows 19 


1) Prolongation of the PR and QT intervals 
2) T wave and QRS-complex broadening 


` 3) U wave 


4) Tachyarrhythmia are seen, Ventricular arrhythmias are most commonly seen in those 
patients who receive digitalis preparations 
Alopecia 
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Neuritis 
Poor wound healing 
Night blindness 


Anasmia 


Skin rashes (eR perioral pustular rash) amilacto entershepatic acrodermatitis 


Selenium deficiency Cardiomyopathy 


Molybdenum deficiency 


Chromium deficiency 
Peripheral neuropathy 
Encephalopathy 
Thiamine deficiency (Beri-beri 
disease) 


Peripheral neuropathy 


Encephalopathy 


Encephalopathy (caused by accumulation of Sulphur containing amino acid 
y 


Hyperglycemia (difficult to control) 


Dilated cardiomyopathy and heart failure 


Reference 
Sabiston Textbook of Surgery (20° edition): Page 140-142 


386) A patient is admitted to ward with diagnosis of 
recurrent pancreatitis. He is having a prolonged ileus 
and is planned for parenteral nutrition. She complains 
of nausea, weakness, lassitude, orthostatic 
hypotension and fever. Which of the following findings 
is consistent with these clinical symptoms? 


A) Hypocalcemia 
B) Hyponatremia 
C) Hyperglycemia 
D) Hypervolemia 
E) Hypertriglyceridemia 


Correct: B (Hyponatremia) 


This patient is having adrenocortical insufficiency 
secondary to stress of primary disease. It is usually 
manifested as: 

1) Fever, nausea, lassitude 

2) Weight loss 

3) Dehydration 

4) Electrolyte abnormalities (hyponatremia, 
hyperkalemia, hypoglycemia) 

The diagnosis is confirmed by 

1) Urinary loss of sodium 

2) Lack of response to ACTH stimulation test 


Reference: 


Washington Manual of Surgery (5"" edition): Page 141 


387) A patient who is dehydrated with anuria is most 
likely to have which of following underlying 
abnormality? 


A) Hyperkalemia 
B) Hypokalemia 

C) Hyponatremia 
D) Hypocalcemia 
E) Hypoglycemia 


Correct: A (Hyperkalemia) 


Dehydration decreases intravascular volume and hence 
decreased blood flow towards kidneys. This is termed 
pre-renal azotemia and is one of the causes of acute 
renal failure leading to anuria. 

Electrolyte and acid-base abnormalities seen in acute 
renal failure are 

1) Hyperkalemia (most common) 

2) Hypernatrema 

3) Hypermagnesemia 

4) Hyperphosphatemia 

5) Metabolic acidosis 


Reference; 
Schwartz Principles of surgery (10" edition): Page 81 
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388) Wi) of following is an important cause of 
hyperkaloria? 


A) Renal failure 

B) Hyper sophic pyloric stenosis 
C) Secret, adrenal tumors 

D) Hyperaldosteronism 

£) Diarrhea 


Correct: A (Renal failure) 


Renal failure is the most important cause of 
hyperkalemia. 

In hypertrophic pyloric stenosis, hyponatremic, 
hypokalemic, hypochloremic metabolic alkalosis occurs 
Aldosterone secreting tumors of adrenal glands cause 
hypokalemia and hypertension (due to sodium and 
water retention) 

Diarrhea leads to loss of sodium, potassium and 
bicarbonate. 


Reference: 
Schwartz principles of surgery (10* edition): Page 71 


389) Which of following should be given in reduced 
amounts in patients of renal failure? 


A) Sodium 

B) Potassium 

C) Calcium 

D) Bicarbonates 

E) None of the above 


Correct: B (Potassium) 


Specially manufactured renal formulas are used in 
patients of renal failure. The primary benefits of renal 
formulas are: 

1) Lower fluid volume 

2) lower concentrations of potassium, phosphorus, and 
magnesium needed to meet daily calorie requirements. 
These formulation contains essential amino acids and 
have a high non-protein calorie: nitrogen ratio; 
however, it lacks trace elements or vitamins. 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 54 
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390) Which of the following is the cause of 
hypokalemia? 


A) Blood transfusion 
B) Rhabdomyolysis 
C) Metabolic acidosis 
D) Diarrhea 

E) Hyperglycemia 


Correct: D (Diarrhea) 


Causes of Hypokalemia 

1) Inadequate intake (in adequate dietary intake, 
TPN/fluids deficient in potassium) 

2) Gastrointestinal losses (E g diarrhea) 

3) Excessive potassium excretion (e.g. medications, 
hyperaldosteronism) 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 71 


391) Which of the following is associated with 
hypokalemia? 


A) Tall tented T waves on ECG 
B) Ileus 

C) Short QT interval 

D) Sine waves 

E) Central pontine myelinosis 


Correct: B (Ileus) 


Symptoms of hypokalemia are primarily related to 
failure of normal contractility of GI smooth muscle, 
skeletal muscle, and cardiac muscle. Findings may 
include 

1) GI smooth muscles: ileus, constipation 

2) Skeletal muscles: weakness, fatigue, diminished 
tendon reflexes, paralysis 

3) Cardiac muscles. Tachiyariiythmia and cardiac arrest 
ECG changes suggestive of hypokalemia include (figure 
at bottom of next page) 

1) P-R interval prolongation 

2) Normal QRS complex 

3) Depressed ST-segment 
4) Flat or inverted T wave (T wave is never upright in 
hypokalemia) 


48: EA 
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Í 
} | 5) Prominent U-wave hyperventilation 
l 6) Apparent long QU interval 
| 7) In very severe hypokalemia, tachyarrhythmia start to Ave rage’ NÀ wate! če 
develop (atrial flutter, atrial fibrillation, ventricular temperat matete) 
| tachycardia and ventricular fibrillation), usually Output Volume Intake Volume 
{ potentiated with digitalis toxicity, (ml) (ml) 
| Urine 1500 Waterfrom 2000 
‘ | Reference: beverage i 
| 1) Schwartz Principles of Surgery (10° edition): Page 71 Insensible 900 Waterfrom 1000 
$ | B t 
| 2) ECG Blog: Life ina Fost Lane losses food a 
| Faeces 100 Water from 300 
i rai i oxidation 
f | 392) Which of the following is true regarding normal 
| salt and water balance in body? 
| Y The product of protein catabolism may be excreted by 
Í q s little as 400ml urine per day. 
| | A) The product of protein catabolism may be excreted as hittle as 400m! urine per day 
| by as little as 300ml urine per day Ref 
| $ eference. 
) B) The lungs represent the primary source of insensible Pm * 
| RP EPR eer Bailey and Love (27° edition): Page 281 
} water loss 


l C) Increase in the temperature decreases water loss 


393) What will be the total caloric requirement of a 40 
years old male patient, weighing 70kg who has had 
emergency exploratory laparotomy following blunt 
abdominal trauma? 


from body 

D) The normal daily insensible water loss is 600- 
900ml/day 

E) Excessive cell catabolism causes significant loss of 
4 total body water 

| A) 500kcal/day 
| Correct: D (The normal daily insensible water loss is B) 1000 Keal/day 


600-900ml/day) C) 1500 kcal/day 
D) 2000Kcal/day 


E) 2800 Kcal/day 


The healthy person consumes an average of 1500m! mL 
of water per day. Daily water losses include 1500m\/day 
urine, 100ml/day in stool, and 600-900 mL in insensible 


losses. Insensible losses of water occur through both fraser - TETE 
the skin (75%) and lungs (25%) and can be increased by | tal ean eel K ear KIR fact 
factors as fever, hyper-metabolism, and expenditure ( wily yes 


Correct: E (2800 Kcal/day) 


ECG changes in hypokalemia: A) There is inverted T wave and an additional wave known as "U wave”. B) Because 
of fusion of T wave and U wave, there is apparent prolongation of QU interval 
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BEE 

By using the rule of thumb Le. 25 Keal/kg body weight 
BEE or this patient = 25% 70 > 1750 

Activity factor 

Confined to bed. 1.2 

Out ofbeu 14 

This patient 15 confined to bed, hence score is 1.2 


injury factors 

Infection : Mild (1.2), Moderate (1.5), Severe (1.8) 
Trauma: Skeletal (1.35), Blunt (1.35), Head injury (1.6) 
Surgery: Minor (1.1), Major (1.2) 

Burns: 40% (1.5), 100% (2.1) 

For this patient who has suffered a blunt abdominal 
trauma, score will be 1.35 


Total caloric requirement = Basal energy expenditure 
(BEE) X Activity factor X Injury factor 

=1750 x 1.2 x 1.35 

= 2835 Kcal/day 


For daily total protein requirement 


Total protein requirement = Protein (gram) x Body 
weight (kg) 

Recommended protein intake in relation to 
stress/catabolism (g/body weight) 

Normal: 0.8 

Mild: 0.8 - 1.0 

Moderate: 1.0 -1.5 

Severe: 1.5 -2.0 


Reference: 
Washington monual of surgery (7" edition): Page 85-93 


394) Which is the correct regarding maintenance fluid 
in surgical patient? 


A) SOmL/kg/day for the first 10 kg, 30 mL/kg/day for 
the second 10 kg, and 10 mL/kg/day for each 
subsequent 10 kg 

B) 100 mL/kg/day for the first 10 kg, 50 mL/kg/day for 
the second 10 kg, and 20 mL/kg/day for each 
subsequent 10 kg 

C) 200 mL/kg/day for the first 10 kg, 100 mL/kg/day 
for the second 10 kg, and 50 mL/kg/day for each 
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subsequent 10 kg 

D) 250 mL/kg/day for the first 10 kg, 150 mL/kg/day 
for the second 10 kg, and 100 mL/kg/day for each 
subsequent 10 kg 

E) 300 mL/kg/day for the first 10 kg, 200 mL/kg/day tor 
the second 10 kg, and 150 mL/kg/day for each 
subsequent 10 kg 


Correct: B (100 mL/ke/day for the first 10 kg, 50 
mlU/kg/day for the second 10 kg, and 20 mL/kg/day for 
each subsequent 10 kg) 


Maintenance fluids should be administered at a rate 
that is sufficient to maintain a urine output of 0.5 to 1 
ml/kg/hour in adults and is approximated on basis of 
weight as follows: 

> 100 ml/kg/day for the first 10 kg 

> 50 ml/kg/day for the second 10 kg 

> 20 mL/ke/day for each subsequent 10 kg 

A typical daily maintenance fluid regimen (up to volume 
of 2 liters) would consist of a combination of 

1) 5% dextrose solution 

2) Either Hartmann’s or normal saline 


Reference: 
1) Washington manual of surgery (7° edition): Page 95 
2) Bailey and Love (27° edition): Page 281 


395) Which of following fluids should be given 
postoperatively as maintenance fluid? 


A) Ringer lactate 

B) 0.9% Normal saline 

C) Dextrose saline 

D) 5% D/W 

E) 5% D/W with lactated Ringer 


Correct: E (5% D/W with Lactated Ringer) 


A typical daily maintenance fluid regimen would consist 
of a combination of 5% dextrose with either Hartmann’s 
or normal saline to a volume of 2 liters. 


Reference: 
Bailey and Love (27^ edition): Page 281 


396) What amount of daily maintenance fluid will be 
required for 60 kg man? 


IMM Q-BANK SURGERY 4" EDITION 


Beanscamer 


PERIOPERATIVE CA 


A) 2000 ml 
B) 2300 ml 
C) 3000 ml 
D) 3500 ml 
E) None of the above 


Correct: B (23001) 


Maintenance fluids should be administered at a rate 
that is sufficient to maintain a urine output of 0.5 to 1 
mUke/hour in adults and ts approximated on basis of 
weight as follows 


‘Maintenance fluid calculation 


In ml/kg/day In mi/ke/hour 
> 100 mU/ke/day for the dmU/ke/hour for first 10 kg 
fust 10kg Imb/Ag/hour for next 10kg 


> 50 ml/kg/day for the 
second 10 kg 

> 20 mU/kg/day for each 
subsequent 10 kg. 


1 ml/ke/hour for each 


subsequent kg 


Thus 

For first 10 kg: 100 x 10 = 1000m} 

For next 10 kg: 50 x 10 = 500 m! 

For next each 10 kg = 20 x 40 = 800 ml 

Total fluid: 1000 ml + SOOm! + 800 ml 
= 2300 mi/kg/day 


or 


For first 10kg: 4 x10 =40 
For next 10kg: 2 x 10 = 20 
For each next 10 kg = 1 x 40 = 40 
Total fluid: 40 + 20 + 40 
= 100mi/kg/hour 


Another simple method to calculate maintenance fluid 
is that 30-40 mL/kg gives an estimate of daily fluid 
requirements. Hence the range of daily fluid 
requirement will be 

> 60 x 30 = 1800 ml/day 

60 x 40 = 2400mi/day 

Thus the range of maintenance fluid requirement is 
1800m|-2400m|/day. 


Reference: 
Bailey and Love (27” edition): Page 281 


397) A normal person without any comorbidities 
should get how many Milo calories per day? 


A) 15-20 Kcal/oay 
B) 20-30Kcal/ day 
C) 30-40 Keal/day 
D) 35-50 Keal/day 


Correct: B (20-30 Kcal/day}) 


The total energy requirement of a stable patient witha 
normal or moderately increased need is approximately 
20-30 kcal/kg per day 

As a metabol response to starvation, reduction in 
resting energy expenditure occurs from approximately 
25-30 kcal/kg per day to 15-20 kcal/kg per day. 

As a metabolic respanse to trauma and sepsis, increase 
in resting energy expenditure occurs from 
appronimately 25-30 kcal/kg per day to 40 kcal/kg per 
day. 

Some important values relating energy and 
macronutrients are mentioned below: 


Daily energy 13001800 keal/day (not to exceed 2000 
requirements) kcal/day) 


Carbohydrate 2g/kg/day or 100-200 g/day 


[Glucose Maximal utility in body at the rate of 
Aml/kg/min (1500kcal/day for 70kg man) 
Fat Provides 2kcal/day 
100-2002/week essential fatty acids 
required 


Recommended rate of fat emulsion in 

TPN: 0.15¢/kg/hour = 
Protein Normal requirement: 0,10-0.15 g/kg/day 

Hypermetabolic state: 0.20-0.25 e/kg/day 

Maximum upper limit of provision:: 

14g/day S 


Reference: 
Bailey and Love (27° edition): Page 279, 282 


398) Basal/resting metabolic rate is increased from its 
baseline value in uncomplicated surgery up to? 


A) 10% 
B) 20% 
€) 30% 
D) 40% 


Bunsen 


£) 50% 
correct A (10%) 
pasal met bolic rate is the energy required to maintain 
cellintegnty in the resting state at a normal physiologic 
temperature Various conditions leading to a rise in 
basal metabolic rate are shown below 
He Rise In Basal 
a? metabolic rate 
Uncomplicated/elective surgery 10% 
Majority of trauma patients 15-25% 
Pregnancy 20% 
Multiple fractures 30% 
Major organ transplant (e.g. 42% 
liver transplant) 
Peritonitis as% 
Sepsis 50% 
Moderate Burns 100% 
| Major/whole body burns 200% 
Reference: 


J) Sabiston Text book of surgery (20° edition): Page 133 
2) Boiley ond Love (27" edition): Poge 6 

3) Current diagnosis and Treatment surgery (14* 
edition): Page 112 


399) Considering a basal energy expenditure of patient 
to be 2000kcal/day, what will be the energy 
requirements in a patient with multi-organ 
failure/sepsis? 

A) 1000kcal/day 

B) 2000kcal/day 

€) 3000 kcal/day 

D) 3500kcal/day 

E) 4000 kcal/day 


Correct: C (3000kcal/day) 


Basal energy expenditure = 2000 kcal/day 
Rise of basal metabolic rate in sepsis/MODS = 50% 
Converting it into kcal = Basal energy expenditure in 
kcal x 50/100 

= 2000 x 50/100 

= 1000kcal/day 
Total daily energy requirements = Basal energy 
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expenditure + Additional increase in demand 
= 2000 1 1000 
= 3000 kcal/day 


Conditlon/activity Rise In Total energy 
Basal demand /day 
metabolic (keal) 
rate 

Uncomplicated/elective 10% 2000 +200 = 

surgery 2200 

Majority of trauma 15-25% 2000 +300 500 

patients = 2300 2500 

Pregnancy 20% 2000 + 400= 

2400 

Multiple fractures 30% 2000 + 600 = 

2600 

Major organ transplant 42% 2000 + 840 = 

(e.g. liver transplant) 2840 

Peritonitis 45% 2000 + 900 = 

2900 
Sepsis 50% 2000 + 1000 = 
3000 

Burns involving 60% 100% 2000 + 2000 = 

total body surface area 4000 

Major/whole body 200% 2000 + 4000 = 

bums 6000 

Reference: 


1) Sabiston Text book of surgery (20° edition): Page 133 
2) Bailey and Love (27° edition): Poge 6 


400) What is the amount of calories required in a 
patient with severe malnutrition? 


A) 25 kcal/day 

B) 30 kcal/day 

C) 50 keal/day 

D) 100 kcal/day 

E) None of the above 


Correct: B (30 kcal/day) 


Under severe stress requirements of daily caloric 1 
requirements reach 30-35 kcal/kg/day. 
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Caloric adjustments above basal energy expenditure ee) In 
hypermetabolic conditions 


Condition Keal/kg Adjustment = Grams Non- 
perday above BEE of protein 

protein calories: 
/kg per Nitrogen 
day 

Normal 2530 11 10 1501 

/Moderate 

malnutntion 

Mild stress 2530 1.2 12 180.1 

Moderne 30 14 15 120:1 

stress 

Severe 3035 16 20 90-120:1 

stress 

Burns 35-40 20 25 90-100:1 

Reference. 


Schwantz Principles of surgery (10° edition): Page 232 


401) A 55 year old man with carcinoma of esophagus is 
admitted with severe malnutrition. Nutritional support 
should be initiated. What should be his caloric intake? 


A) 1 kcal/kg body weight/day 
B) 5 kcal/ kg body weight/day 
C) 15 kcal/ kg body weight/day 
D) 30 kcal/ kg body weight/day 
E) 100 kcal/ kg body weight/day 


Correct: D (30 kcal/ kg body weight/day) 


Total energy requirement in a normal 
person/mild/moderate malnutrition is 25-30 
kcal/kg/day Patients with severe malnutrition should 
initially be started on daily energy requirements i.e. 30 
kcal/kg/day and then gradually increased if needed to 
35kcal/kg/day to achieve target body mass index. 


Reference: 
Schwartz Principles of surgery (10° edition): Page 232 


402) Moderate increase in Basal metabolic rate/resting 
energy expenditure occurs in? 


A) Major burns 
B) Sepsis 
C) Peritonitis 
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D) Moderate exercise 
E) Starvation 


Correct D (Moderate exercise) 


Moderate exercise results in a moderate increase in 
resting energy expenditure. 

Basal metabolic rates for other conditions are as follows 
1) Starvation. decreased BMR by 10% 

2) Multiple fractures: Increased BMR by 30% 

3) Pentonius Increased BMR by 45% 

4) Sepsis. increased BMR by 50% 


Reference: 
Sabiston Text book of surgery (20" edition): Page 133 


403) All of following are causes of hyponatremia 
except? 


A) Diabetes insipidus 

B) Symptom of Inappropriate ADH secretion 
C) Hypothyroidism 

D) Nephrotic syndrome 

E) None of the above 


Correct: A (Diabetes insipidus) 


In diabetes insipidus, lack of effects of antidiuretic 
hormone in body (due to central deficiency or 
peripheral receptor resistance) will lead to free water 
loss from body. This will lead to electrolyte 
abnormalities including 

1) Hypernatremia 

2) Hyperchloremia 

To the contrary, retaining water due to excessive ADH 
(SIADH) will lead to hyponatremia. Increased free water 
in body will mediate loss of sodium via urine causing 
increased urinary sodium, increased urinary osmolality 
and at the same time decreased serum sodium and 
decreased serum osmolality. 

In hypothyroidism, decreased thyroid levels cause 
decreased action of endogenous catecholamine on 
heart causing decrease in cardiac output. This 
decreased output ıs sensed by kidneys that causes 
increased ADH secretion (causing free water 
absorption). There is also increased sympathetic activity 
but lack of thyroid hormones renders most of 
sympathetic activity ineffective. Hence no sodium 
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resorption occurs. Rather, free water absorption by 
ADH counil œ with urinary loses of sodium leads to 
hyponatreiia 

Innephrol syndrome, hypervolemic hyponatremia 
occurs 

Referenti 


chwart: ® maples of surgery (10" edition): Page 69-70 


404) In wich of following conditions, enteral nutrition 
is contraindicated and total parenteral nutrition is 
considere 

A) Severe malnutrition 

B} Acute pancreatitis 


C) Gastric carcinoma 
D) Esophayeal carcinoma 
E) High output entero-cutaneous fistula 


Correct: E (High output enterocutaneous fistula) 


High output enterocutaneous fistula is a 
contraindication to enteral nutrition. 
Contraindications to enteral nutrition include 


Contraindications of enteral nutrition 


1) Intractable vomiting/diarrhea refractory to medical 
management 


2) Dynamic GI obstruction (e.g. bowel obstruction) 

3) A-dynamic GI obstruction (e.g. paralytic ileus) 

4) Severe short bowel syndrome (<100cm remaining) 

5) High output intestinal fistula 

6) Conditions like severe shock, gut ischemia, severe GI 
hemorrhage and diffuse peritonitis 

7) No improvement with enteral nutrition (e.g. GI 
malabsorption) 

8) Inability to gain access to GI tract 


Ifthe enteral route is contraindicated or not tolerated, 
initiate TPN within 24-48 hours in all critically ill 
patients. 

Other conditions mentioned can be countered with 
enteral modes of nutrition as mentioned below: 

1) Acute pancreatitis: jejunostomy 

2) Esophageal carcinoma: jejunostomy 

3) Gastric carcinoma: jejunostomy 


Reference: 


Sabiston Textbook of surgery (20" edition): Page 132 


405) Which of the following is seen in patient having 


prolonged/severe malnutrition? 


A) Increased albumin levels 

B) Increased prealbumin levels 
C) Increased skin hypersensivity 
D) Abnormalities in lymphocyte 
E) None of the above 


Correct: D (Abnormalities in lymphocyte) 


Following changes are seen in malnutrition 


Moderate 
malnutrition 
White blood cells No change 


Parameters 


Lymphocytes Not affected 

Antibody level No affected 

Lymphatic tissue Decreased sze 
of thymus 
(linear 
relationship of 
size of thymus 
with nutritional 
status) 

Acute phase Less studies have 

proteins been established 
(not enough 
data) 

Delayed T-cell Not affected 

hypersensitivity 

reaction (Type IV) 
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Severe 
malnutrition 

No change in total 
number 

+ microbial 
activity 

4 Chemotaxis 


Total lymphocyte 
count unaffected 
but 

) B lymphocytes 
T T-lymphocytes 
(CD+ve helper T 
cells) 

IgA and IgD t 
Atrophy of 
thymus with 
decreased 
lymphocytes in 
thymic cortex 


APP are increased 
even without 
presence of 
actual clinical 
infection 199 
Decreased DTHR 
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T : ay 


Reference: 

1) Bailey and Love (27" edition): Page 279 

2) Article on. “The Immune System in Children with 
Malnutrition—A Systematic Review” 

3} Article on. “In vitro studies of lymphocytes from 
children with kwashiorkor. Clinical Immuno-potholgy 5 
21-30" 

4) Article on: “Non-specific immunological response in 
moderate malnutrition, 12: 489-496" 


406) A 48 year old male underwent craniotomy and 
evacuation of acute subdural hematoma. Post- 
operatively patient was put on 5% dextrose water as 
maintenance fluid (2 liters per day), Few days later, 
patient developed seizures and flapping tremors 
(asterinis), Immediate Laboratory values were ordered 
and are as follows 

Serum electrolytes (mEq/L) 

Na 118 

K3.4 

cI 82 

HCO3 24 

Serum osmolality: 242 mOsm/L 

Urine sodium: 47mEq/L 

Urine osmolality: 486mOsm/L 


Which of following is best treatment for his 
hyponatremia? 


A) Infusion of Insulin to keep his glucose level < 
110mg/dL 

B) Slow infusion of 3% hypertonic saline until 
neurologic symptoms improve 

C) Rapid infusion of 3% hypertonic saline to correct 
sodium to normal 

D) Administration of desmopressin administration 
E) Administration of loop diuretic 


Correct: B (Slow infusion of 3% hypertonic saline until 
neurologic symptoms improve) 


This patient is having symptoms of inappropriate ADH 
secretion (SIADH) evident by 

1) Euvolemic hyponatremia 

2) Decreased serum osmolality 

3) Increased urine osmolality (concentrated urine) 


Water restriction (1 liter/dày) is 
best stop 

1) Slow infusion of 3% hypertonic 
saline is started (until resolution 
of patient’s neurologic 
symptoms) 

2) Hypertonic saline Is indicated 
when there is severe 
hyponatremia (<110-120 mEq/L) 
3) Addition of loop diuretic 
(furosemide) may improve the 
efficacy of 3% hypertonic saline 


Mild symptomatic 
hyponatremia 
Symptomatic 
hyponatremia 


Rapid correction of hyponatremia (>1-2 mEQ/L/hr) is 
avoided as it may result in “central pontine 
myelinolysis”. Hence correction should be at rate of 
AmEq/U/hr. 


Reference: 
Washington manual of Surgery (7" edition): Page 100, 
101 


407) Which of the following is diagnostic of Syndrome 
of inappropriate ADH secretion (SIADH)? 


A) low plasma osmolality, hyponatremia, low urine 
output with concentrated urine, elevated urine sodium 
B) High plasma osmolality, hyponatremia, low urine 
output with concentrated urine, elevated urine sodium 
C) low plasma osmolality, hyponatremia, increased 
urine output with concentrated urine, elevated urine 
sodium 

D) low plasma osmolality, hyponatremia, low urine 
output with concentrated urine, decreased urine 
sodium 

E) High plasma osmolality, hyponatremia, high urine 
output with concentrated urine, elevated urine sodium 


Correct: A (low plasma osmolality, hyponatremia, low 
urine output with concentrated urine, elevated urine 
sodium) 


SIADH is characterized by 

1) Low plasma osmolality i.e. <280 mOsm/L (Normal 
plasma osmolality is between 280-295 mOsm/L) 

2) Hyponatremia <135 mmol/L (Normal plasma sodium 
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levels between 135-145 mmol/L) 

3) lowon e output with concentrated urine (>100 
mOsm/by) 

4) Elevate urine sodium (220 mEq/L) 

5) Chnicail, eavolemia 

The major causes OF SIADH include 

1) Pulmor ary disorders e.g, atelectasis and respiratory 
failure) 

2) Central a vous system disorders e.p. head traurna 
and men PIES 

3) Drugs) cyclophosphamide and cisplatin 


4) Ectopic ADH production e.g., small-cell lung 
atan mo 


Reference 
Washington manual of Surgery (7" edition): Page 100, 
101 


408) Which of the following electrolyte abnormality 
occurs in a patient having gastric outlet obstruction 
leading to prolonged vomiting for days/wecks? 


A) Hyponatremic hypokalemic metabolic acidosis 
8) Hyponatremic, hypokalemic, hypochloremic, 
metabolic acidosis 

C) Hyponatremic, hypokalemic, hypochloremic, 
respiratory alkalosis 

D) Hyponatremic, hypokalemic, hypochloremic, 
metabolic alkalosis with paradoxical aciduria 

E) None of the above 


Correct: D (Hyponatremic, hypokalemic, hypochloremic, 
metabolic alkalosis with paradoxical aciduria) 


Prolonged vomiting will lead to loss of gastric acid (HCI) 
as well as potassium from stomach. 


Composition of gastrointestinal secretions (mmol/L) 


Glsecretion Na K id] HCO3 
Saliva 10 25 10 30 
Stomach 50 15 110 ` 


This will lead to hyponatremic, hypokalemic, 
hypochloremic metabolic alkalosis. Normally the 
response to alkalosis 1s retaining of H+ ions by kidneys 
but in gastric Outlet obstruction, opposite occurs, i.e, Ht 
is excreted through the body. This is termed 
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“paradoxical aciduria”. 


Reference: 
Bailey and Love (27” edition): Page 281 


409) An elderly male underwent Transurethral 
resection of prostate and developed seizures post- 
operatively, What is the most likely cause? 


A) Hyponatremia 
B) Hypernatremia 
C) Hypokalemia 
D) Hypotension 
E) Hyperkalemia 


Correct: A (Hyponatremia) 


The patient is having “Transurethral resection 
syndrome”, also formally known as water intoxication, 
1) Hypotonic irrigating solution (1% glycine), used 
during resection, is excessively absorbed in body. 

2) This results in hyponatremia, fluid overload (e.g. 
pulmonary edema), congestive cardiac failure, changes 
in mental status (similar to stroke) and sometimes 
death. 

Treatment is as follows 


Treatment of Transurethral resection syndrome 


1) Fluid restriction is necessary y 

2) Diuresis and sodium supplementation reduces fluid 
overload and corrects hyponatremia resulting in 
improvement of pulmonary edema and mental status 
changes 


The risks of TURS is reduced by following measures: 

1) Using 1.5 percent isotonic glycine for irrigation 

2) Introduction of continuous-flow resectoscopes makes 
the procedure swift and safe in experienced hands. 

3) If monopolar TURP using 1% glycine as irrigating 
solution is to be used, then duration of procedure 
should be less than 1 hour (to avoid free water 
absorption) 20 
4) There is reduced incidence with advent of bipolar 
TURP that uses normal saline as irrigating fluid. 


Reference: 
Bailey and Love (27" edition): Page 1465 
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410) Which of the following will be initial sign of 
hypervolemia (fluid overload) in a patient on total 
parenteral nutrition? 


A) Confusion 
B) Tachycardia 
C) Weight gain 
D) Dyspnea 

E) Tachypnea 


Correct: C (Weight gain) 


Common metabolic complications include 

1) Fluid overload 

2) Hyperglycemia 

3) Abnormalities of liver function 

4) Vitamin deficiencies 

Daily weight of patient is done and if a weight change of 
>1 kg/day is noted, this indicates fluid overload. 


Reference: 
Bailey and Love (27° edition): Page 288 


411) An asypmtomatic patient having serum calcium of 
7.6 mg/dl should be treated by which of the following 
modalities? 


A) Intravenous calcium gluconate 

B) Injection of vitamin D3 

C) Oral Calcium supplements of 200-500mg 

D) Intravenous infusion of magnesium sulphate 
E) Increased dietary intake of milk products 


Correct: C (Oral Calcium supplements of 200-500mg) 


Hypocalcemia can be mild, moderate or severe. 
1) Mild hypocalcemia: 8-8.8 mg/dL 
2) Moderate hypocalcemia: 7-8 mg/dL 
3) Severe hypocalcemia: <7 mg/dL 
Mild hypocalcemia is usually asymptomatic and requires 
no treatment 

2 Moderate hypocalcemia can be demonstrated by latent 
(sub-clinical) signs namely Trousseau sign and 
Chovestek’s sign (explained below). Oral calcium tablets 
(1-2 g every 4 hours) are given. 
Severe hypocalcemia presents with symptoms such as 
tingling sensations, peri-oral numbness and other 
neuromuscular features. Treatment involves 


intravenous infusion of calcium gluconate (10ml of 10% 
over 10 minutes) until the symptoms are improved, 


Reference 
Schwartz Principles of surgery (11' edition): Page 72 


412) A 30 voar old woman undergoes total 
thyroidectomy for carcinoma thyrold, On the second 
postoperative day, she begins to complain of a tingling 
sensation in her hands and muscle cramps. On 
examination, she appears quite anxious. Which of the 
following is (he most appropriate initial management 
strategy? 


A) 10 mL of 10% magnesium sulfate intravenously 
B) Oral vitamin D 

C) 100 jig oral Synthroid 

D) Continuous infusion of calcium gluconate 

E) Oral calcium gluconate 


Correct: D (Continuous infusion of calcium gluconate) 


This patient is suffering from severe symptomatic 
hypocalcemia. Intravenous calcium infusion is the 
treatment for severe, symptomatic hypocalcemia. 
However if the symptoms are mild, oral calcium 
supplementation (up to 1-2 g every 4 hours) is 
sufficient. 

There are two different types of hypocalcemia 
encountered after thyroidectomy 

1) Most commonly, hypocalcemia occurs due to 
transient ischemia of the parathyroid glands. This 
problem is self-limited and in most cases the problem is 
resolved in several days. 

2) In cases of persistent hypocalcemia, usually due to 
inadvertent removal of parathyroid glands, vitamin D 
preparations may be necessary. 

Note that there is no role for thyroid hormone 
replacement or magnesium sulfate in the treatment of 
hypocalcemia, 


Reference: 


Acute Critical Care Medicine 


413) Which of the following is a common cause of 
hypokalemia is surgical patients? 
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A) Referens np syndrome 
p) Myocardial infaretion 
C) Vomit 

D) Renal lure 

£) Cirrhos: 


Correct: © (Vomiting) 


Common causes of K+ depletion in the surgical patient 
include 

1) GI losse« (e.g. vomiting, diarrhea) 

2) Renal losses 

3) Cutaneous losses (e.g., burns). 

Hypokalernia may also occur in refeeding syndrome, 


Reference 
Washington Manual of surgery (7 edition): Page 103 


414) A patient is having gastric outlet obstruction and 
prolonged emesis. What should be the initial 
management of this patient? 


A) Infusion of 0.45 % saline 

B) Infusion of isotonic saline with potassium 
supplementation (0.9% NaCl with KCI) 

C) Infusion of 5% dextrose water 

D) Nasogastric suctioning 

E) None of the above 


Correct: B (Infusion of isotonic saline with potassium 
supplementation (0.9% NaCl with KCl) 


The vomiting of hydrochloric acid causes hypochloremic 
metabolic alkalosis. 


Initially, the sodium and potassium may be relatively 
normal. 

As dehydration progresses, renal dysfunction leads to 
metabolic abnormalities. 

Initially, the urine has a low chloride and high 
bicarbonate content as a response to hypochloremic 
metabolic alkalosis, This bicarbonate is excreted along 
with sodium, and so with time the patient becomes 
progressively hyponatremic, leading to more profound 
dehydration. 

Because of the dehydration, sodium retention starts to 
occurs and in exchange for sodium, renal Na+/H+ and 
NA+/K+ pumps starts to excrete potassium and 


PERIOPERATIVE CARE 


hydrogen fram body, Also the bicarbonate is now 
retained that leads to worsening of body alkalosis. 

This results in the urine becoming acidic (H+ in urine) 
known as paradoxical aciduria 

Treatment includes 

1) Administration of normal saline will correct 
hyponatremia (causing volume depletion) and volume 
depletion When volume depletion is corrected, the 
kidneys will then start to excrete bicarbonate from body 
that will correct alkalosis. 

1) Once volume deficit is correct (adequate urine output 
achieved), potassium supplementation is started, 


Reference: 
1) Bailey and Love 26" edition page 1044-1045 
Schwartz Principles of surgery (10” edition): Page 75 


N 


415) A dehydrated patient diagnosed with gastric 
outlet obstruction is having hypochloremic metabolic 
kalosis that has failed to respond to initial standard 
treatment with isotonic normal saline supplemented 
with potassium. What is next best step? 


A) Infusion of 0.45 % saline 

B) Infusion of ringer lactate 

C) Infusion of hypertonic saline 
D) Administration of 0.1 N HCI 
E) Administration of 1 N KCI 


Correct: D (Administration of 0.1 N HC!) 


0.1 N and 0.2 N are used in treatment of resistant 
metabolic alkalosis as a last resort. Ammonium chloride 
can also be used but in patients with hepatic 
insufficiency, it can aggravate hyperammonia and can 
lead to encephalopathy. 


Reference: 
Morgan and Mikhail’s Clinical Anesthesiology (5° 
cJition): Page 1170 


416) Which of following is most common cause of 2 
hypokalemia over all? 


A) Vomiting/Diarrhea 
B) Renal failure 
C) Use of laxatives 
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D) Alkalosis 
E) Diuretic use 


Correct: A (Vomiting/ Diarrhea) 


Common causes of K+ depletion in the surgical patie nt 
include GI losses, renal lasses, and cutaneous losses 
{e g., burns) 


Reference: 
Washington Manual of Surgery (7* edition): Page ‘74 


417) Which of the following is an indication to put the 
patient on total parenteral nutrition? 


A) Patient who has nasogastric tube in place 

B) Patient who can take orally 

C) Patient who can tolerate enteral feeding 

D) Patient who had a major chest trauma 

E) Patient who has a major trauma following which the 
return of bowel function is prolonged 


Correct: E (Patient who has a major trauma following 
which the return of bowel function is prolonged) 


Any patient who has sustained 5 days of inadecjuate 
intake or who is anticipated to have no or inad equate 
intake for this period should be considered for 
Nutritional support. The periods may be less in patients 
with pre-existing malnutrition. 

The enteral nutrition using gastrointestinal trac:t is 
always the first choice for feeding (unless 
contraindicated) 

Parenteral nutrition is indicated when energy and 
protein needs cannot be met by the enteral 
administration of these substrates/enteral feed is 


intolerable or contraindicated. 
ntraindications of enteral nutriton || 
1) Intractable vomiting/diarrhea refractory tc: medical 


management 
2) Dynamic GI obstruction (e.g. bowel obstru ction) 


3) A-dynamic GI obstruction (e.g. paralytic ileus) 
4) Severe short bowel syndrome (<100cm re maining) 
5) High output intestinal fistula 


6) Conditions like severe shock, gut ischemia, severe GI 
hemorrhage and diffuse peritonitis 


7) No improvement with enteral nutrition (e.g GT 
malabsorption) | 
8) Inability to gan access to GI tract 


Reference 

1) Bailey ond Love (27" edition): Page 284-286 

2) Sabiston Textbook of Surgery (20" edition): Pa ge 133, 
138 

3) Rapid Review Pathology by Edward Goljan (5* 
edition): Page 1342 


418) Which of following Is most common cause ‘of 
Catheter related blood stream infections 
(CRBSIs)/Central venous line sepsis? 


A) Pseudomonas aeruginosa 

B) E.coli 

C) Staphylococcus epidermidis/Staph.albus/Coz igulase 
negative staphylococcus 

D) Staphylococcus aureus 

E) Streptococcus pyogenes 


Correct: C (Staphylococcus 
epidermidis/Staph.albus/Coagulase negative 
staphylococcus) 


CRBSIs are generally mono-microbial. The most 
common microorganisms isolated are: 


Ce 


Coagulase negative 31% 
Staphylococci 
(Staphylococcus epidermidis) 
Staphylococcus aureus 
Enterococci 

Candida albicans 


(Normal skin flora) 


Blood is taken from central line (withdrawn r taken via 
endoluminal brush) and compared with blond taken 
from peripheral IV line. If the colony count from the 
catheter sample is atleast five times (or more) higher 
than the colony count from peripheral blo:ad, then line 
sepsis is probable. 


Reference: 
1) Washington Manual of Surgery (7° edition): Page 300 
2) Bailey and Love (27" edition): Page 288 
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419) A £ ir old patlent admitted to ICU has 
undere central venous line placement. Which of 
following, . -orliest sign of line related sepsis? 

A) Tachycardia 

B) Tachyp nea 


C) Hypot: "sion 
D) Liver tiure 
£) Bleculr : from cannula site 


Correct: B (Tachypnea) 


An immunocompromised host usually does not 
manifest typical signs and symptoms of infection, such 
as elevated temperature and white cell count. Thus the 
clinician should try to focus on more subtle signs and 
symptoms of infection. With this regard, two entities 
demand special attention 

1) Early sepsis: Changing mental status, tachypnea 
(leading to respiratory alkalosis) and flushed skin 
(secondary to peripheral vasodilation) are often the 
earliest signs of sepsis, 

2) Occult sepsis: Intermittent hypotension that 
demands increased fluid resuscitation to maintain 
adequate urine output is characteristic of occult sepsis. 
In a patient on total parenteral nutrition, one of the 
earliest signs of catheter related blood stream 
infection/line-sepsis is the development of sudden 
glucose intolerance (patient previously well maintained 


on parenteral nutrition) or high grade fever (>38.5°C 
{101.3°F)) 


Reference: 

1) Schwartz Principles of Surgery (20 edition): Page 
126-130 

2) Article on: “Sepsis: A Review of Advances in 
Management”: NCBI 

3) Article on: “International Guidelines for management 
of severe sepsis and septic shock”: Intensive care 
medicine 


420) What is the normal value of FEV1/FVC? 


A) 50% 
B) 60% 
c) 70% 
D) 80% 
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E) None of the above 
Correct: D (20%) 


The ratio of the forced expiratory volume in the first 
second of eshalation (FEV1) to the total forced vital 
capacity (FVC) is proportional to the degree of airway 
obstruction. Normally, FEV 1 /FVC is 280%. 


Reference: 
Morgan and Mikhail’s Clinical Anesthesiology (5" 
edition): Page 567 


421) Most commonly used artery for cannulation and 
blood sampling is? 


A) Radial artery 

B) Ulnar artery 

C) Common carotid artery 
D) Axillary artery 

E) Brachial artery 


Correct: A (Radial artery) 


The radial artery is commonly cannulated because 

1) It is superficial in location, directly overlying distal 
radius in its distal part. 

2) Substantial collateral flow is present (in most patients 
the ulnar artery is larger than the radial and there are 
connections between the two arteries via the palmar 
arches), 


Reference: 
Morgan and Mikhoil’s Clinical Anesthesiology (5° 
edition): Page 106-108 
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422) A patient after having thyroidectomy develops 


tension hematoma at surgical site with in 4 hours after 
surgery. What is the classification this postoperative 


complication according to time frame? 


A) Urgent 

B) Immediate 
C) Early 

D) Late 

E) Delayed 


Correct: B (Immediate) 


There are three common approaches for the 


classification of postoperative complications of surgery 


as shown in table below: 


Classification of postoperative complications of 
surgery 


Approaches Comments 


Linked to Immediate (within 6 h of procedure) 
time after Early (6-72 hours) = 

surgery Late (>72 hours) 

Clavian- This system relates to surgical 

Dindo complications only and is used to 


Classification objectively and reproducibly measure 


the impact of the surgical 


complication on the outcome of the 


pocedure. 
Genencand - 
surgery 
specific 
classification 


Reference: 
Bailey and Love (26* edition): Poge 292 


423) All of the following are advocated by enhanced 
recovery protocol except? 


A) Early physiotherapy 


Postoperative care 


B) Early mobilization 

C) Early hydration 

D) Administration of opioid analgesia 

E) Planning discharge before admitting patient to 
hospital 


Correct: D (Administration of opioid analgesia) 


Enhanced recovery is an approach to the perioperative 
care of patients undergoing surgery to speed clinical 
recovery and reduce both the cost and the length of 
stay of the patient in the hospital. It ıs achieved by 
optimizing the health of the patient before surgery 
through prehabilitation and then delivering evidence- 
based best care in the perioperative period. 
Postoperative strategies advocated by enhanced 
recovery protocols include: 

1) Early planned physiotherapy and mobilization 

2) Early oral hydration and nourishment 

3) Opioid-sparing analgesia regimens that include the 
use of regional blocks, regular non-steroidal anti- 
inflammatory drugs and paracetamol 

4) Discharge planning is started before the patient is 
admitted to hospital and involves support from stoma 
care nurses, physiotherapists and other community care 
workers. 


Reference: 
Bailey and Love (26" edition): Page 299 


424) When should the patient be mobilized after an 
elective abdominal surgery? 


A) In post-anesthesia recovery unit 

B) The same evening of the operation day 
C) After the 1" postoperative day 

D) After the 2™ postoperative day 

E) After the 3 postoperative day 


Correct: B (The same evening of operation day) 
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Enhanced recovery after surgery (ERAS) protocols 
(paths designed to achieve early recovery after 


SURI i edures) include key elements of 

preope © counselling, optimization of nutrition, 
tandane el analgesic and anesthetic regimens and 
early a) lation 

Mobilizavon helps 

1) Prese ong muscle function 

2) Prevent complications associated with bed rest (e.g. 
basal atelectasis, pneumonia, deep venous thrombosis, 
urinary retention) 


3) Gives message to patients to play an active role in 
their own recovery after surgery 

Different protocols include 

1) Exercising in bed 

2) Sitting out of bed 

3) Standing, 

4) Walking in the room/hallway 

5) Exercising 

Mobilization begin early, on the day of surgery, and 
increase each day to reach pre-determined targets. 


Reference. 

1) Article on “Enhanced Recovery After Surgery (ERAS) 
for gastrointestinal surgery, part 2: consensus 
statement for anesthesio practice” 

2) Boiley and Love 27" edition page 116 


425) Most common presenting symptom of pulmonary 
embolism is? 


A) Dysphagia 

B) Respiratory distress 
C) Pleuritic chest pain 
D) Tachycardia 

E) Hypotension 


Correct: B (Respiratory distress) 


Pulmonary embolism often presents with the sudden 
onset of chest pain and shortness of breath (dyspnea). 
92% of patients suffering from pulmonary embolism 
depict dyspnea and tachypnea. In the presence of a 
large embolism, there will be systemic hypotension, 
pulmonary hypertension and an elevated central 
venous pressure (CVP). 

Most common sign in pulmonary embolism is 
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tachypnea 
Most common ECG abnormality i$ sinus tachycardia 


Reference; 
Bailey and Love (26° edition): Page 274 


426) Which of following is most alarming sign in case 
of pulmonary embolism? 


A) Altered mental status/confusion 
B) Dyspnea 

C) Abdominal pain 

D) Chest pain 

E) Tachycardia 


Correct: A (Altered mental status/confusion) 


Altered mental state, cardiogenic shock, and cancer are 
associated with adverse outcomes in acute pulmonary 
embolism, 

In the famous multicentric cohort study: The PREP 
Study (Prognostic factors for Pulmonary Embolism), 
three main independent prognostic factors for 30-day 
mortality were found 

1) Hemodynamic status. cardiogenic shock and altered 
mental state as a possible consequence of low cardiac 
output) 

2) Underlying disease (cancer). 

3) Right ventricular dysfunction (as assessed by 
echocardiography and BNP levels) provided additional 
prognostic information independent of clinical findings 
When pulmonary embolus blocks pulmonary 
vasculature, the flow of oxygenated blood towards left 
atrium is decreased, Thus left ventricular output is also 
decreased leading to state of systemic hypoperfusion. 
Also because of increased pulmonary vasculature 
resistance secondary to embolus, right ventricular and 
consequently nght atrial pressure is increased. This rise 
in right atrial pressure exceeds that of left atrium 
leading to opening of foramen ovale and thus shunting 
of deoxygenated blood from right atrium towards the 
left chamber that contains oxygenated blood. The 
combination of decreased cardiac output and mixing of 
deoxygenated blood leads to ineffective cerebral 
perfusion that leads to altered mental status. 


Bruns 


| 
| 
| 
| 
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Reference. 
American Journal of Respiratory and Critical care 
Medicine Prognostic Factors for Pulmonary Embolism 
(The PREP Study). A Prospective Multicenter Cohort 
Study Vol 181, No. 2 | Jan 15, 2010 


427) Which of the following is best investigation to 
diagnose pulmonary embolism? 


A) CT-pulmonary angiogram 
B) V/Q scan 

C) X-ray chest 

D) D-dimer test 

E) Ultrasound chest 


Correct: A (CT-pulmonary angiogram) 


Pulmonary angiography is the gold standard for the 
diagnosis of pulmonary embolism, but is not used now 
because it is an invasive test with some element of risk. 
Hence CT-pulmonary angiography (CTPA) is best initial 
test 

V/Q scanning is helpful in those cases in which CT scan 
Cannot be performed (contrast allergy, pregnancy, renal 
insufficiency). 


Reference: 
Washington Manual of Surgery (7° edition): Page 61 


428) Most common cause of respiratory muscle 
Paralysis causing hypoventilation during recovery 
(after extubation) is? 


A) Kypoxemia 

B) Hypothermia 

C) High dose of muscle relaxant 
D) Opioids 

E) Smoking addiction 


Correct: C (High dose of muscle relaxant) 


By interfering with normal neuromuscular transmission, 
neuromuscular blocker drugs paralyze skeletal muscle 
and can be used to facilitate endotracheal intubation, 
assist with mechanical ventilation, and optimize surgical 
conditions 

Residual neuromuscular blockade, opioid effects, and 
lingering effects of inhalational anesthesia can result in 
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postoperative hypoventilation. The patient appears 
floppy, with poorly coordinated and ineffective 
respiratory muscle activity. The patient may complain 
that breathing is restricted and efforts to deliver 
supplemental oxygen are suffocating, The patient js 
unable to sustain a head lift or hand grasp. In the worst 
case weakness of the pharyngeal muscles results in 
upper arway collapse and  post-extubation airway 
obstruction, Slow rhythmic breathing or apneic pauses in 
a patient who 's hard to arouse suggest residual narcosis, 
In contrast to the patient with residual muscle relaxation, 
the narcotized patient is often unconcerned about 
ventilation despite obvious hypoxia. Hypoventilation 
also slows elimination of volatile anesthetics, 
potentiating hypoventilation 


Reference. 


Anesthesia Secrets by James Duke (5" edition): Page 232 


429) A 36 year old female who underwent subtotal 
thyroidectomy complaints of shortness of breath two 
hours after operation. What is the most likely cause? 


A) Tension hematoma 

B) Bilateral recurrent laryngeal nerve Injury 
C) Tracheomalacia 

D) Injury to trachea 

E) Pulmonary embolism 


Correct: A (Tension hematoma) 

A tension hematoma is a reactionary hemorrhage that 
usually occurs few hours after surgery, deep to the deep 
cervical fascia. Bleeding usually occurs from thyroid 
arteries (occasionally from a thyroid remnant ora 
thyroid vein) and ıs due to 

1) Slippage of ligature on vessel due to poor technique 
or post-anesthesia rise in blood pressure. 

2) Removal of clot exposing underlying bleeding vessel, 
usually due to post-recovery rise of blood pressure 

3) Relieve of vasospasm few ours after operation 

All these factors require few hours to happen/develop, 
The compression of trachea and larynx leads to 
respiratory distress few hour after operation. Urgent 
decompression by opening the layers of the wound (and 
not simply the skin closure) to relieve tension is done, 
followed by urgent transfer to theatre to secure the 
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bleeding versel 

Bilateral recurrent laryngeal nerve damage causing 
yotal cord paralysis usually occurs following re 
operation tor thyroid disease (e g. recurrent thyroid 
caranonia) The presentation is more acute in nature 
compared 1o tension hematoma Respiratory 
distress/dyspnea ıs followed immediately after 


extubation (does not takes few hours like in tension 
hematom] 

Tracheomalacia is an extremely rare complication of 
long standing, large multinodular goiter that can cause 
respiratory distress following operation. Pre-operative 
assessment of trachea can anticipate and prevent this 
problem 


Reference: 
Boley and Love (26" edition): Page 761-762 


430) A 50 year old female patient having huge 
multinodular goiter for past 14 years underwent total 
thyroidectomy. Just after extubation, patient 
developed dyspnea with visible supraclavicular and 
intercostal retractions. What is the most likely cause of 
patient's respiratory distress? 


A) Tracheomalacia 

B) Tension hematoma 

C) Right recurrent laryngeal nerve palsy 
D) Injury to parathyroid glands 

E) Superior laryngeal nerve palsy 


Correct: A (Tracheomalacia) 


Tracheomalacia is a rare but recognized complication of 
thyroidectomy. 

1) Long standing goiters (multinodular) cause a chronic 
pull on tracheal rings. Following thyroidectomy, the 
release of chronic pull cause the tracheal rings to 
collapse when the endotracheal tube is removed. This is 
manifested as sudden onset of dyspnea immediately 
following extubation, 

2) Continuous positive airway pressure effectively aids 
In splinting the trachea open by preventing its collapse 
during expiration while maintaining patency of the 
upper airway during inspiration, 

3) Tracheomalacia can be identified by dynamic 
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expiratory CT or bronchoscopy Collapse of greater than 
half of the lumen during expiration is consistent with 
this condition Respiratory difficulty ensues from the 
intermittently collapsing trachea 

Tension hematoma which is a form of reactionary 
hemorrhage usually occurs 4-6 hours after surgery 


Referent: e 

1) Bailey and Love (26° edition): Page 761-762 

2) Morgan and Mikhail’s Clinical Anesthesiology (5" 
edition). Page 970 


431) A 20 year old woman undergoes total 
thyroidectomy for carcinoma of the thyroid gland. On 
the second postoperative day, she begins to complain 
of a tingling sensation in her hands. She appears quite 
anxious and later complains of muscle cramps. What is 
the probable cause of her symptoms? 


A) Hyperkalemia 

B) Hyperventilation 

C) Hypercalcemia 

D) Parathyroid removal 

E) Damage to thyroid pedicle 


Correct: D (Parathyroid removal) 


As patient is having surgery for thyroid malignancy, the 
risk of damage to surrounding structures becomes quite 
high. Patient is having symptoms of hypocalcemia after 
thyroidectomy which can either be transient due to 
short term ischemia of parathyroid glands or permanent 
due to inadvertent removal of parathyroid gland during 
surgery. 


Reference: 
Bailey and Love (27° edition): Page 815 


432) A patient complains of hoarseness of voice after 2 
thyroidectomy. He has no difficulty in breathing, 

Damage to which of the following structures has 

occurred? 


A) External laryngeal nerve 
B) Recurrent laryngeal nerve 
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C) Superior thyroid artery 
D) Inferior thyroid artery 
E) Parathyrold glands 


Correct: B (Recurrent laryngeal nerve) 


Reference: 


Bailey ond Love (27° edition): Page 809 


433) A 40 year old female patient undergoing 
completion thyroidectomy for a suspicious thyroid 
mass in lobe (previously she has undergone right 
lobectomy for a benign thyroid nodule in right lobe), 
Few hours after the operation, patient develops 
progressive swelling under the incision, stridor, and 
difficulty breathing. Immediate orotracheal intubation 
is performed and ts successful. Which of the following 
is the most appropriate nent step? 


A) Perform immediate laryngoscopy to rule out 
bilateral vocal cord paralysis 

5B) Active observation 

C) Broad-spectrum antibiotics should be given and 
debridement of the wound be done 

D) Wound exploration 

E) Administration of antihistamine along with high 
dose steroids 


Correct: D (Wound exploration) 


The clinical presentation is consistent with a tension 
hematoma. Airway control should take prionty if 
patient ıs having respiratory distress before shifting 
Patient to operating theater for wound exploration. This 
includes endatracheal/oro-tracheal intubation or if not 
possible then cricothyroidotomy with 12 G needle. The 
patient should then be taken to operating theater, 
urgent exploration of the wound be done, the 
hematoma drained and control taken of any bleeding 
vessels. 

This patient had successful orotracheal intubation done. 
The best step in this clinical scenario is shifting patient 
to operating theater and wound exploration. 

Bilateral vocal cord dysfunction can be a cause of 
postoperative stridor and difficulty breathing, 
particularly after re-operative surgery but usually 


manifests itself immediately following extubation, 
Hence there is no need to perform fibro-optic 
laryngoscopy 


Reference. 
Bailey and Love (26° edition): Page 761, 762 


434) A 40 year old female patient undergoing 
completion thyroidectomy for a suspicious thyrold 
mass in lobe (previously she has undergone right 
lobectomy for a benign thyroid nodule in 1° 

the evening, patient develops progressive swelling 
under the incision, stridor, and difficulty breathing, 
Which of the following is the most appropriate next 
step? 


A) Immediately perform endotracheal intubation 
B) Perform immediate laryngoscopy to rule out 
bilateral vocal cord paralysis 

C) Wound exploration should be done immediately 
D) Administration of antihistamine along with high 
dose steroids 

E) Wait and watch policy 


Correct: C (Wound exploration should be done 
immediately) 


Patient is having tension hematoma. 


Reference: 
Bailey ond Love (26" edition): Page 761, 762 


435) A 35 year old female who is bed ridden for a last 7 
days because of fracture of shaft of right femur, now 
complains of severe pain in left calf. She is also taking 
oral contraceptive pills. Keeping in mind the symptoms 
and risk factors mentioned, what is probable 
diagnosis? 

A) Deep venous thrombosis 

B) Drug reaction 

C) Arterial thrombosis 

D) Cellulitis 

E) Lymphangitis 


Correct: A (Deep venous thrombosis) 


The most important {actor predisposing to deep venous 
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thrombr es hospital admission for the treatment of a 
medical: surgical condition Injury, especially fractures 
ofthe lov limb and pelvis, pregnancy and the oral 
contrac +e pill are other well recognized 

predisp. ip factors 


E Etor Verious thrombosis 


1) Ag years 


2) Ob "y BMI >30 kg/m2 
3) Trauca or surgery (especially of the abdomen, pelvis 
and lower 


limbs), anesthesia >90 minutes 
4) Reduced mobility for more than 3 days 
5) Pregnancy/puerperium 
6) Varicose veins with phlebitis 
7) Drugs, e.g. estrogen contraceptive, HRT, smoking 


8) Known active cancer or on treatment, significant 
medical 


comorbidities, critical care admission 


9) Family/personal history of thrombosis, e.g. 
deficiencies in 


antithrombin Ill, protein S and C 


Reference: 
Boiley and Love (27° edition): Page 260 


436) Which of following is the least likely cause of 
deep venous thrombosis? 


A) Congestive cardiac failure 
B) Malignancy 

C) Ambulatory patient 

D) Varicose veins 

E) Obesity 


Correct: C (Ambulatory patient) 


Reference: 
Boiley and Love (27” edition): Page 260 


437) Ayoung patient developed deep venous 
thrombosis following road traffic accident and bed 
rest. Heparin infusion was started for anticoagulation 
but shortly following infusion, patient developed 
episode of bloody vomiting (hematemesis). What 
should be the next step in this patient? 


A) Immediate cessation of heparin infusion followed 
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by close observation 

B) Immediate cessation of heparin infusion, 
administration of protamine sulphate and placement 
of inferior vena cava (IVC) filter 

C) Lower the dose of heparin 

D) Immediate cessation of heparin infusion followed 
by endoscopic sclerotherapy for hematemesis 

E) Immediate cessation of heparin infusion followed by 
administration of fresh-frozen plasma (FFP), and 
warlarin therapy. 


Correct: B (Immediate cessation of heparin infusion, 
administration of protamine sulphate and placement of 
IVC filter) 


This patient has developed life threatening hemorrhage 
secondary to hepann infusion, 

1) Immediate reversal of heparin anticoagulation is 
done using protamine sulfate (a specific antidote to 
hepann). Protamine itself 1s an anticoagulant so 
calculated dose should be grven to neutralize only half 
the calculated circulating heparin (1mg protamine 
sulphate is given for each 100 units of heparin) 

2) As patient is at risk of pu!monary embolism and 
hepann therapy has complicated the clinical picture, 
inferior vena cava filter should be placed to prevent 
deep venous thrombosis from causing pulmonary 
embolism. 


Reference: 


Acute Critical Care medicine 


438) Which of following is an absolute indication for 
placing inferior vena cava (IVC) filter? 


A) Pulmonary hypertension along with recurrent 
pulmonary embolism 

B) Patient with large free floating ileo-femoral 
thrombus 

C) High risk patients after thrombectomy 

D) Recurrent venous thromboembolism (VTE) despite 
anticoagulation 

E) None of the above 


Correct: D [Recurrent venous thromboembolism (VTE) 
despite anticoagulation] 
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Absolute indications tor placement of inferior vena cava 
filter (strongly recommended according to evidence 
based guidelmes) are given below 


Absoluteindications (strongly recommended according to 
1) Proven VTE with contraindication for anticoagulanion 
2) Proven VTE with complication of anticoagulation 


treatment 


3) Recurrent VIE despite anticoagulation treatment 


Relative indications tor placement of inferior vena cava 
filter (not guideline recommended) are given below 


Relative indications (expanded use; not guideline 
recommended) 


1) Recurrent pulmonary embolism complicated by 
pulmonary hypertension 

2) Pavents with DVT and linvted cardiopulmonary 
reserve or chromic obstructwe pulmonary 
disease 

3) Patients with large. free-floating tleo-femoral 
thrombus 

A) Following thrombectomy, embalectomy, or 
thrombolysis of DVT 

5) High-risk trauma patients (head and spinal cord 
injury. pelvic or lower-extremity fractures) with a 
contraindication for anticoagulation 

6) Patients with DVT who have cancer or burns, or are 
pregnant 


Reference. 
Washington Manual of Surgery (7" edition): Page 574 


439) A middle aged female after undergoing pelvic 
complains of shortness of breath. Her oxygen 
saturation is decreased (81%) and PaCo2 is 52 on 100% 
oxygen. Investigation shows a pulmonary embolus in 
right lung. Patient is otherwise hemodynamically 
stable. Which of the following is the next step in her 
management? 


A)Start anticoagulation with heparin infusion 

B) Start anticoagulation with oral warfarin therapy 
C) Place inferior vena cava filter 

D) Thrombolytic therapy by administration of IV 
Streptokinase 

E) Open surgical pulmonary embolectomy 


Correct: A (Start anticoagulation with heparin infusion) 


1) The intial treatnent for both deep venous 
thrombases and pulmonary emboli is systemic 

antu oagulation with either unfractionated heparin (by 
bolus and infusion) or low molecular weight heparins 
(by subcutaneous administration) 

2) Transition as then made to oral warfarin (warfarin is 
Not used inibally because it requires several days to 
exert its therapeutic effects of anticoagulation, Rather 
initially induces a pro-coagulant state by inhibiting the 
natural body anticoagulants namely proteins C and $, 
3) Intenor vena cava filters are indicated in patients for 
whom anticoagulation is contraindicated/ recurrent 
attacks of pulmonary embolism occur despite adequate 
anticoagulation. 

4) Thrombolytic therapy and pulmonary embolectomy 
are typically reserved for patients with massive 
pulmonary embolism with hemodynamic instability, 


Reference 
Bailey and Love (27” edition): Page 296 


440) Which of following is most commonly performed 
non-invasive test for detection of deep venous 
thrombosis? 


A) Venography 

B) Impedance plethysmography 
C) Duplex ultrasound 

D) Intravascular ultrasound 

E) MRI 


Correct: C (Duplex ultrasound) 


Duplex ultrasound 1s the most commonly performed 
test for the detection of infra-inguinal DVT. It has 
following properties 

1) It is non-invasive and inexpensive, easily performed 
on bed side 

2) it can differentiate between acute and chronic DVT, 
In acute DVT, affected vein is non-compressible and 
there are no collaterals. In chronic DVT, normal sized 
veins are presents but there are significant numbers of 
collaterals. 

3) It has a sensitivity and specificity of 95% in detecting 
infra-inguinal DVTs. But unfortunately cannot be used 
for proximal veins (e.g iliac veins, inferior vena cava) 
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because it requires Compression which is not possible 
tor devy ns In such cases, magnetic resonance 
venopr ip! 15 gold standard 

impedan plethysmography (IPG) was the primary 
non inve ive method of for diagnosing DVT before the 
use of Ov ppler ultrasound but 15 not used today (It 
quantifies the Changes in electrical resistance resulting 
from changes in blood volume of lower extremity) 


Venopruphy, although “Gold standard”, 1s not routinely 
used in clinical practice because it is invasive and has 
increased number of complications (e.g. dye induced 
renal failure) 


Reference. 
Schwartz Principles of Surgery (10" edition): Page 919 


441) Which of following is therapeutic dose of 
unfractioned heparin for deep venous thrombosis? 


A) 1000 units 
B) 2000 units 
€) 3000 units 
D) 4000 units 
E) 5000 units 


Correct: E (5000 units) 


Unfractioned heparin is given intravenously as a weight- 
adjusted bolus of 70 U/kg is followed by 1000 U/hour to 
achieve a partial thromboplastin time 1.5 to 2 times the 
control value. 

Considering an ideal body weight of 70kg, the dose 
required would be 70 x 70: 4900 Units which is 
approximately 5000 units. Activated partial 
thromboplastin time ıs determined 6 hours after the 
loading dose and then on a daily basis in order to adjust 
the dose of heparin accordingly. UFH Is easily reversible 
and the agent of choice (protamine sulphate) 

LMWH is given subcutaneously once or twice daily 

1) Enoxaparin: 1.5 mg/kg/day 

2) Dalteparin: 10,000 to 18,000 U/day (adjusted 
according to the weight) 

Monitoring of LMWH is unnecessary, 


Reference: 
Sabiston Text book of Surgery (20' edition): Page 216 
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442) Which of following is indication for peri-operative 
red blood cell transfusion? 


A) Hb 10g/dL 
B) Hb 9g/dt 

C) Hb 11 g/dl 
D) Hb 12 g/dl 
E) Hb <6g/dL 


Correct: E (Hb <6g/dL) 


Perioperative red blood cell transfusion criteria 


Hemoglobin Indications 

levels (g/dl) 

<6 Probably will benefit trom transfusion 

6-8 Transfusion unlikely to be of benelit in 
the absence of bleeding or impending 
surgery 

8 No indication for transfusion in the 
absence of other risk factors 

Reference: 


Bailey and Love (27° edition). Page 21 


443) The most common indication for endotracheal 
intubation is? 


A) Inhalational injury 

B) Cervical injury 

C) Altered level of consciousness 
D) Facial injury 

E) Intracranial injury 


Correct: C (Altered level of consciousness) 


The most common indication for intubation altered 
mental status. 


Reference 


Schwortz Principles of Surgery (10° edition): Page 162 
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444) Which of the following can be a possible cause of 
acute confusional state 30 minutes after emergency 
surgery in a 73 year old patient? 


A) Hyponatremia 
B) Administration of halot!.ane for induction of general 
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anesthesia 

C) Administration of nitrous oxide for induction of 
general anesthesia 

D) Hyperkalemia 

E) None of the above 


Correct’ A (Hyponatremia) 


Postoperative delirium can occur during recovery from 


anesthesia or afew days after surgery. The overall 
incidence of POD is 5-50% It occurs more frequently in 
the elderly orthopedic patients and those undergoing 
emerpency surgical procedures, 

There are two types of delinum 

1) Hyperactive (restlessness, incoherent speech, 
agitation, hallucinations) 

2) Kypoactive (withdrawn, poorly responsive to the 
environment, depressed) 

Preoperative risk factors for POD include 

1) Pre existing cognitive impairment 

2) Dementia 

3) Frailty 

4) Parkinson's disease 

5) Severe illness 

6) Renal impairment and depression, 

Precipitating factors include surgery, intraoperative use 
of opioids and benzodiazepines, change of medications, 
electrolyte and fluid abnormalities, constipation, 
Catheterization and an unfamiliar environment. 
Management aims to reduce the impact and duration of 
delirium as follows 

1) Correction of reversible cause 

2) Involvement of relatives or friends whom the patient 
knows 

3) Pain control 

4) Haloperidol, an anti-psychotic drug. is the last option. 


Reference: 
Barley and Love (27° edition): Page 295 


445) Which of following is the benefit of lithotomy 
14 position? 


A) There are less chances of damage to femoral nerve 
on >90 degree hip flexion 

8) There are less chances of damage to obturator 
nerve on >90 degree hip flexion 

C) There are less chances of damage to sciatic nerve on 


590 degree hip tleuon 

D) There are less chances of damage to sciatic nerve 
with >30 depree of hip abduction 

E) Both legs should not be elevated at the same time 
to Increase venous return 


Correct B (There are less chances of damage to 
obturator nerve on >80 degree hip flexion) 


During lithotomy positioning, the patient’s hips and 
knees are flexed Patient's feet are placed in stirrups te 
gain ready access to the genitalia and perineum. 
Compression to lower extremity peripheral nerves is 
mast common injury Occurring in the lithotomy 


are related to the time spent in lithotomy position | 
(especially longer than 2 hours). 


Nerves of lower. 
limt 


Femoral nerve 


Mechanism of injury 


1) Hyperflexion (>90 degree) of | 
2) Abduction of hip 


Saphenous nerve Compression of medial condyle of 


femur mee 
Sciatic nerve Injuries due to stretching from 
hyperflexion 
Common Injuries due to 
peroneal nerve 1) Stretching from hyperflexion 
2) Compression at fibular neck due to | 
insufficient padding — 
Obturatornerve 1) Damage with hip abduction ta < 
degree 
2) Less chances of damage with 
flexion a 
Reference: 


Anesthesia Secrets by James Duke (5" edition): Page 
152-154 


446) A patient develops fever on 2" postoperative ¢ 
(48 hours after surgery). What is the most likely cause’ 


A) Anastomotic leakage 
B) Wound infection 

C) Atelectasis 

D) Pneumonia 

E) Infectious colitis 
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Correct | (Atelectasis) 


Inthe yc nocompetent adult, fever is defined as a 
body tev perature greater than 38 C. Evaluation of fever 
should Lev into account the amount of time that has 
passe dace the patient's most recent operation 


i 
Intraoperative 1)Blood transfusion reaction 
lever 2) Malignant hyperthermia 
3) Pre-existing infection 
Fever In the first 


24-48 hours after 


1)Atelectasis 
2) Wound infection (particularly by 
surgery Streptococci and clostridia) 
3) Aspiration pneumonia 
4) Pre-existing infection 
5) As a part of systemic 
inflammatory response syndrome in 
Patients of trauma and burn (in 
absence of infection) 
fever after 72 1)Superficial wound infection 
hours after surgery — 2) Deep surgical site infection eg. 
(Almost all abscess formation, anastomotic leak 
Infections start causing peritonitis, infected 
after 3 days) prosthetic material 
3) Lungs: Pneumonia 
4) Urinary system: Urinary tract 
infection ((Most common 
Nosocomial infection) 
5) GIT: Gastroenteritis, 
pseudomembranous colitis 
6) Catheter related blood stream 
infections 
7) Deep venous thrombosis 
8) Viral and fungal infections in 
immunocompromised host 


Reference: 
Washington manual of surgery (7" edition): Page 56 


447) Which of following medications is effective in 
termination post-anesthesia shivering? 


A) Halothane 

B) Desflurane 

C) Ibuprofen 

0) Intravenous Ketorolac 
E) Propofol 


Correct: D (intravenous ketorolac) 


Shivering Can prove detrimental because it 

1) Increases metabolic oxygen demand (100-200%) 
2) Increases CO 2 production 

3) Consequent rise in both cardiac output and minute 
ventilation 

These effects are often poorly tolerated by patients 
who have limited cardiac or pulmonary reserve. The 
ultimate therapeutic goal i5 to correct the underlying 
problem (e.g. hypothermia, sepsis). However additional 
measures are indicated in such patients which include 
1) Supplemental oxygen therapy helps prevent 
hypoxemia 

2) Meperidine, an opioid agonist, 15 useful in 
termination of shivering regardless of the cause 
Chlorpromazine (anti-psychotic) and butorphanol 
(opioid agonist-antagonist) may also be effective 

4) Shivering associated wath sepsis and immune 
reactions can also be blocked by prostaglandin 
sythetase inhibitors: aspirin, acetaminophen, and 
Nonsteroidal antiinflammatory agents as well as 
glucocorticoids. IV ketorolac and diclofenac sodium 
Suppositories are commonly used agents. 

5) Intravenous acetaminophen is generally preferred for 
peri-Operative termination. 


Reference: 

1) Morgan and Mikhail’s Clinical Anesthesiology (5° 
edition): Page 704 

2) Article on: “Early post-operative relief of pain and 
shivering using diclofenac suppository versus 
intravenous pethidine in spinal cnesthesia” NCBI 

3) Article on: “Comparison of preemptive effect of 
intravenous ketorolac versus meperidine on 
Postoperative shivering and pain in patients undergoing 
Cesarean section under spinal anesthesia: A prospective, 
randomized, double-blind study”: NCBI 


448) A diabetic patient with dry gangrene of left foot 
underwent below knee amputation. Postoperatively 
patient developed hypoglycemia. What is the cause of 
this decreased blood sugar? 21 


A) Sepsis 

B) Decreased requirements of insulin 
C) Anesthetic drugs 

D) Hypothermia 
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E) Prolonged nil by mouth status 
Correct: B (Decreased requirements for insulin) 


Hypoglycemia in the diabetic patient is the result of an 
absolute or relative excess of insulin relative to 
carbohydrate intake and exercise. Furthermore, 
diabetic patients are incompletely able to counter 
hypoglycemia despite secreting glucagon or 
epinephnne (counter regulatory failure), In surgical 
removal of infected tissue in diabetic patients e.g. 
amputation of gangrenous limb). there ts drastic 
reduction in the insulin requirement, This predisposes 
the patient to post-operative hypoglycemia. 


Reference: 
Morgan and Mikhail’s Clinical Anesthesiology (5° 
edition). Page 744-745 


449) Which of the following is most common 
manifestation of acute gastric dilatation encountered 
after surgery? 


A) Abdominal bloating 
B) Sweating 

C) Massive vomiting 
D) Fever 

E) Hematemesis 


Correct: C (Massive vomiting) 


Acute gastric dilatation is encountered most commonly 
in two situations 

1) A pyloro-duodenal disorder 

2) After surgery with no nasogastric tube placement 
The stomach is usually atonic and dilates enormously 
which is followed by massive vomiting. 

Management involves 


1) Suctioning using large bore nasogastric tube. 
Nasogastnic decompression should be continued for 24. 
48 hours to alow tone of stomach to return. 

2) Intravenous Huid resuscitation and correction of 
electrolyte imbalance 

3) Treatment of underlying cause 

Complications associated with acute gastric dilatation 
include 

1) Aspiration of gastric content 

2) Vasovagal syncope (pallor, sweating, bradycardia, 
hypotension) 


Reference 
Bailey and Love (27° edition): Page 1142 
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rea 


Day Case Surgery 


450) Which of the following is correct regarding day case surgery? 

A) Patient usually do not like day case procedures 

B) Good pre operative selection and assessment required for day case surgery 
C) Burden ù transferred on to general practitioner 

D) Operative cost is increased 


E) Home environment proves detrimental for the discharged patients 


Correct: B (Gocd pre-operative selection and assessment required for day case surgery) 


A patient with appropriate surgical indication is referred by a general practitioner to any surgical specialist. The surgical 
specialist decides whether the patient is thought to be fit for day surgery or not. If he is considered fit for surgery, the 
patient ıs then sent to the preoperative assessment clinic where their fitness for day surgery is pertormed by the 
anesthesiologist with help of specialist nursing staff. Those patients who are suitable for day surgery will then be 
scheduled (Pathway for elective day case surgery is shown at bottom) 


Diagnostics 


+ 
Optimisation 


Referring b Specialist Preoperative 
doctor consultation assessment , 


Sa 


Method to retum patients 
unsuitable for surgical or medical reasons 


Elective day surgery pathway, 


Reference. 
Bailey and Love (27 edition): Page 301-303 
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45)) Which of the following should alert a clinician to 
susp t ‘Non-aceidental Injury” (NAI) in a patient? 


A) Long bone fractures in ambulatory young male 

B) Anterior rib fractures 

C) Ayyressive behavior of caretakers at interview 

D) External signs of injury consistent with mechanism 
of injury reported 

E) A consistent history by caretakers 


Correct: C (Aggressive behavior of caretakers at 
interview) 


Parameters that should alert the clinician and raise 
suspicion of NAI include: 

1) External signs of injuries not consistent with the 
mechanism reported 

2) Long bone fractures in a preambulatory child 

3) Inconsistent or changing history 

4) Aggressive or unusual behaviour of carers at 
interview 

5) Posterior rib injuries, 

It must be emphasised that the clinician, in addition to 
diagnosis and treatment, must also protect the patient 
from further harm. 


Reference: 
Bailey ond Love (27" edition): Page 316 


452) Which of the following is not a part of “Damage 
Control Orthopedics” (DCO)? 


A) Resuscitation 

8) Hemorrhage control 
C) Decompression 

D) Debridement 


Introduction to trauma 


E) Fracture Splintage 


Correct: D (Debridement) 
The stages of DCO are: 


1) Resuscitation 

2) Hemorrhage control 

3) Decompression 

4) Decontamination 

5) Fracture splintage 

Inthe DCO concept, initially any long bone fractures and 
the pelvis are temporarily stabilized with the use of 
external fixators. Definitrve stabilization of the fractures 
(conversion of the external fixators to intramedullary 
(IM) nailing for the femur and plating of the pelvis) 
would take place usually 4 days later, when the 
physiological state of the patient has been stabilised. 
This 1s in contrast to concept of “Early Total Care” (ETC) 
in which a patient with injuries similar to those 
mentioned above but with stable physiology 
throughout would be managed with intramedullary 
nailing of the femoral fracture and plating of the pelvis 
within the first 24-36 hours. 


Reference: 
Bailey and Love (27° edition): Page 316 


453) A 34 year old patient presents with long bone 
fractures after polytrauma. Which of the following 
criteria would suggest adapting “Damage control 
surgery” rather than “Early total care”? 


A) Serum lactate levels of 1 mmol/L 

B) Normal coagulation profile 

C) Urine output of 2 ml/kg/hour 

D) Stable vitals 

E) Body temperature of 33 degree Celsius 


Correct: E (Body temperature of 33 degree Celsius) 
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The two strategies of fracture fixation, the Early Total 
Care and Damage Control Surgery, are currently 
practiced on the basis of some specific criteria, The vast 
majority of polytrauma patients are suitable tor ETC 
(80-90%). Specific criteria are shown in table below 


Criteria for DCS 


Hypothorma «34°C 


Criteria tor ETC 
Stabio haemodynamics 


No need for vasoactive 
tnotropc stimuladon 


hodows: pH <72 
Serum lactate >5 MMA No hypoxemia, no hyporcapwa 
Sarum lactate <2 mmol/L 
Normal coagulation 
Nommetherma 


ingury severity score >36 


Unnary output >1 mLAg/hour 


Reference: 
Bailey and Love (27° edition): Page 319 


454) A 45 year old man while driving at speed of 70 
km/hour suddenly loses control due to tire bursting 
and had a collision with a tree on side of road. Which 
of following is most likely a “deceleration” injury? 


A) Posterior dislocation of shoulder 
B) Rupture of stomach 

C) Rupture of aortic valve 

D) Mesentenc avulsion 

E) None af the above 


Correct: D (Mesenteric avulsion) 


Mesenteric injury is the of the commonest injury 
encountered in blunt torso trauma from decelerating 
motor vehicle injury. It ts also seen in seat belt 
syndrome. Bleeding from the torn vessel can result in 
hemoperitoneum, hence requiring operative 
exploration. Also note that horizontal tears in 
mesentery can devescularize the bowel (if tear involves 
the vascular arcades). Hence a high index of suspicion 
should be present following abdominal wall contusions 
and the patients frequently monitored, A bucket handle 
injury 1s a type of mesentenc injury of the intestine in 
which intestine itself separates from the mesentery, 
leaving a devascularized segment of bowel that looks 


like the handle on a bucket 


Reference 
Bailey and Love (27° edition): Page 1061 


455) A 40 yaar old man is involved in a car crash, 
presenting with blood pressure of 8Ommhg. The 
patient is found to have supra-condylar fracture of left 
femur and sub-dural hematoma. FAST shows fluid in 
abdomen. He is taken to OT where intraabdominal 
bleeding is controlled and sub-dural hematoma is 
drained. The femur fracture (distal comminuted femur 
fracture with intra-articular extension) should be 
treated by which of following? 


A) Long leg cast 

B) Steinmann pin insertion and traction 

C) Operative reduction and internal fixation 
D) Aspiration of knee joint 

E) intravenous antibiotic administration 


Correct: B (Steinmann pin insertion and traction) 


In multiple injuries, the approach should be that “what 
kills first should be managed first”. 

In this patient, the immediately life threatening injuries 
should be attended first because of high risk of 
mortality associated with them. According to ABCDE 
protocol, after securing airway and breathing, the 
“circulation” should be attended first. Thus the 
Priorities in this patient are to control intra-abdominal 
bleeding first (by performing exploratory laparotomy) 
followed by disability limitation involving 
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decomy ion ol sub-dural hematoma Afterwards the fractures is attended to, The initial option for management of 
suprato ic tracture of femur will skeletal traction by insertian of Steinmann pin, Open reduction for fixation (i case 
of failure ch traction) can be performed as a delayed or sembelective intervention 


a 
uas ne 


| ler atdemral blaedeg 


Estimated time from incident to death or Irretrievable damage for variou, 
condition 


Reference 
Bailey and Love (27" edition): Page 312 


456) A 45 year old male suffers from RTA and is brought to emergency. On inspection, he has seatbelt mark on 
abdomen. The most likely injured organ is? 


A) Liver 

B) Spleen 

C) Duodenum 

D) Kidney 

E) Transverse colon 


Correct: C (Duodenum) 


Seat belt syndrome (lap belt complex) is a classical injury pattern 
that a person, who was wearing seat belt in an improper position, 
suffers after a motor vehicle collision. The classical injuries include 
1) Abdominal wall contusion (seat belt sign on torso) 

plus 

2) Intra-abdominal visceral injury (e.g. small bowel 
perforation/mesenteric tears/colon tears) 

and/or 

3) Spine injuries (e.g. flexion-distraction chance fractures of 
lumbar spine, cervical spine fractures). 

The injures can be divided into obvious injuries and covert 
(hidden) injuries. 


Lap belt/Seat belt complex: Note the various organs and 
bony structures being damaged 
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inp ŠA beta ek com O 
following blunt trauma to abdomen i; 


Covert (hidden Injuries} Duodenal rupture fon injury 


y Mesenteric tears are common than 
direct bowel injures 

2) Duo ver is mot fixed part of small bowel, lacks 
mesenten and is retroperitoneal, The mobile parts are abs 
to withstand high pressures and resultant damage. 


hollow vi cus mju 


Pophteal artery disruption Occurs secondary to knee dislocation from dashboard inj, 

Cervical spine fractures Flexion distraction/whiplash injury 

Pancreatic and aortic injuries These are hawd retroperitoneal structures and as a rule, 
fixed part are more damaged in blunt abdominal trauma 

Obvious injuries Chance fracture of lumbar spine Flenon distraction injury (disruption of articular facets of 

vertebrae) 

Dislocated knee From blow to the dashboard 

Head injury Collision of head with steering 


T EGURE Lep Beh and Bucket Handle Injuries, A Injuries may be more likely when a restraint device is not in the optimal 
B. Smal! bowel “tucket handle” iyury 


Reference: 
1) Schwartz Principles of Surgery (10° edition): Page 223 


2) Bailey and Love (27° edition): Page 314, 350, 351 
457) Which of the following is true regarding fernur fracture? 
A) 2 liter blood loss can occur without obvious swelling or bruise 


B) No blood loss visible without swelling 
C) No blood loss visible without bruise 
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D) Th = 1s no chance of associated neck of femur fracture 
£) No «© of the above 


Comet A (2 liter blood loss can occur without obvious swelling or bruise) 
Becau e of the geometry of the thigh, several units of blood can be lost into the tissues, with little external evidence of 
bleedin In addition to concerns about bleeding, the treating team should have a high suspicion of concomitant femoral 


neck (i lures, 


Referen e 


Sabiston Textbook of Surgery (20" edition): Page 497 
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458) What is the target systolic pressure kept in 
permissive hypotension for a hemodynamically 
unstable patients? 


A) 50-70 mmHg 
B} 70-90 mmHg 
C) 90-110 mmHg 
D) 70-100 mmHg 
E) None of the above 


Correct: B ( 70-90 mmHg) 


Permissive hypotension (hypotensive resuscitation) is 
the method of non-aggressive fluid resuscitation in 
which volume repletion ıs limited in order to sustain a 
goal systolic or mean artenal pressure (MAP) below 
normal physiological conditions in the setting of volume 
loss (target systolic pressure of 70-90mHg except in 
patients with traumatic brain injury). This strategy is 
employed during initial resuscitation of è 
hemodynamically unstable patient having acute 
hemorrhagic volume depletion as it is thought to be 
associated with a decrease in rate of mortality anda 
decrease in postoperative recovery time (in contrast to 
immediately normalizing an individual's blood 
pressure). Small boluses of IV fluids (e.g. 250 mL of O 
negative blood, or normal saline if blood is not 
immediately available) should be administered to 
achieve this target, which should result in a palpable 
radial pulse. Excessive intravenous crystalloid or colloid 
solutions should be avoided because they cause 
hemodilution, increase coagulopathy and increase the 
risk of adult respiratory distress syndrome (ARDS) 
However, the key to this approach of permissive 
hypotension ıs that itis time limited. The primary 
source of hemorrhage must be identified during this 
tome and controlled as soon as possible. 
The permissive hypotensive strategy is contraindicated 


Early assessment and management of severe trauma © 


in patients presenting with traumatic brain injuryin 
which the target systolic pressure should be >90 mmHg, 
o 


Reference. 
1) Bailey and Love (27° edition): Page 324 
2) Article on “Permissive Hypotension” by Joe M Das 


459) Which of the following is an indication of 
administration of tranexamic acid in traumatized 
patient? 


A) Insignificant hemorrhage following trauma 

B) Systolic blood pressure of > 120 mmHg 

C) Pulse rate of 100 beats per minute { 
D) Shocked patient 

E) None of the above 


Correct: D (Shocked patient) 


Tranexamic acid is an antifibrinolytic drug that reduces 
the risk of mortality from bleeding in both blunt and 
penetrating trauma. Tranexamic acid should be given to 
all trauma patients suspected to have significant 
hemorrhage including those with a systolic blood 
pressure of <110 mmHg or a pulse of over 110 per 
minute. Itneeds to be administered within 3 hours of 
injury. One gram is given intravenously over 10 minutes, 
followed by a further 1 g dose over 8 hours. 


Reference: 
Bailey and Love (27° edition); Page 324 


460) A traumatized patient with venous lactate level of 
2 mmol/L is candidate for which of the following? 


A) Definitive surgery 

B) Damage control surgery 

C) Early total care 

D) Observation to look for increasing or decreasing 
trends 


IMM Q-BANK SURGERY 4” EDITION 


Beanscamer 


£) None «1 the above Spinal injury most often produces shock (can produce 
three types of shock: spinal, neurogenic and 
Correct. 0 ‘Observation to look for increasing or hypovolemic) 
decreasing trends) The most common cause of head injury are road traffic 
accidents leading to death in 50% of cases 
Venous lactate is a useful marker of resuscitation and Provision of high flow oxygen ıs part of primary survey 
physiological state. A normal lactate (<2 mmol/L) is a (Breathing and ventilation) after initial maintenance and 
sign thal the patient is probably resuscitated and Clearance of air way, 
suitable for carly total care. An elevated lactate (>3 As apart of primary survey, cervical spine 
mmol/L] suggests the patient is under-resuscitated and immobilization for cervical injury and log roll to detect 
should either have a period of further resuscitation, or injuries of cervical and thoraco-lumbar spine should be 
OCS if surgery 1s urgent. If a patient’s lactate is 2-3 performed, GCS should be assessed early because 
mmol/L then the trend (upwards or downwards) should motor and other responses cannot be assessed once 
be noted and the other physiological markers the patient is intubated, Hence rapid and complete 
considered, to determine whether the patient is neurological examination should be done early 
suitable for definitive surgical procedures. Raised intracranial pressure causes compression uncal 
To summarize, look at table below: process of temporal lobe onto tentorium cerebelli. This 
Causes compression of oculomotor (third) nerve, 
Venous Action to be taken interruption of parasympathetic supply and pupillary 
lactate dilation (on the side of injury). 
levels 
<immol/L Early total care | Reference: 
23 Look at the trend (increasing or | Bailey and Love (27° edition): Page 328-331, 353 
mmol/L decreasing) —, 
>3mmol/L May be under-resuscitated; should 423) Most common type of shock encountered in 
either have further resuscitation or trauma patients is? 
damage control surgery if surgery is 
urgent È A) Hypovolemic shock 
>5mmol/L Damage control surgery B) Cardiogenic shock 
ni C) Neurogenic shock 
Reference: D) Septic shock 
Bailey and Love (27"" edition): Page 327 E) Distributive shock 
461) Which of following is false regarding head injury? Correct: A (Hypovolemic shock) 
A) Major cause of death from automobile accidents is All trauma patients who are hypotensive should be 
due to head injury treated as hypovolemic shock unless proven otherwise, 
B) Optimization of arterial oxygen levels is part of 
initial therapy Reference: 
C) Rapid and complete neurological examination is a Bailey and Love (27° edition): Page 323 
part of initial evaluation of trauma patients 227 
D) Head injury alone often produces shock 462) Which of the following represents goal of early 
E} Raised intracranial pressure can lead to uncal cardio-pulmonary resuscitation in a patient with F 
herniation cardlac arrest? 
Correct: D (Head injury alone often produces shock) A) To prevent cerebral hypoxia as brain is most 


sensitive to hypoxic injury 
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B) To prevent cardiac muscle hypoxia 

C) To provide pain stimulus to patient for early 
response 

D) To maintain effective blood flow particularly to 
kidneys 

E) None of the above 


Correct A (To prevent cerebral hypoxia as brain is most 
sensitive to hypoxic injury) 


The most common cause of damage to brain after 
cardiac arrest is delay in initiation of compressions. 

As soon as the diagnosis of cardiac arrest ts made, 
cardto-pulmonary resuscitation should be started 
immediately 

Permanent damage to brain tissue occurs in 3-4 
minutes because 

1) Brain cells cannot store oxygen 

2) These cells cannot shift to anaerobic metabolism. The 
brain is the organ most sensitive to hypoxia 

The factars mast often associated with poor outcomes 
after cardiac arrest are 

1) Prolonged cardiac arrest time before initiation of CPR 
2) Prolonged ventricular fibrillation without definitive 
treatment 

3) Inadequate coronary and cerebral perfusion during 
cardiac massage (ineffective CPR) 

Thus two things need to be kept in mind while doing 
CPR for cardiac arrest 

1) There should be rapid application of closed chest 
compressions 

2) Early defibrillation should be done 


Reference. 
Article on “Cardiopulmonary-cerebral resuscitation”: 
Southern African Journal of Anesthesia and Analgesia 


463) A 33 year old patient suffers from gunshot wound 
to the right thigh, On examination, active bleeding is 
observed from thigh wound. Distal neurovascular 
bundle is intact. What should be the immediate next 
step to control bleeding? 


A) IV fluids administration 
B) Blood transfusion 

C) Wound packing 

D) Clamping of vessel 


E) Application of tourniquet 
Correct: C (Wound packing) 


The first sten in Controlling bleeding from wound is 
packing and pressure If packing and pressure fails, then 
à tourniquet should be apphed at a reasonable distance 
above the wound After the tourniquet application, 
patient must be taken to operation theater and surgical 
contro! af bleeding vessel/wound be done because 
prolonged application of tourniquet is associated with 
increased risk of complications e.g. ischemia of limb, 
Neuropraxia etc 


Reference 
Bailey and Love (27° edition): Page 323 


464) A patient of poly-trauma presents to surgical 
emergency. He is grossly bleeding from a leg wound. 
What is first step in management of this patient? 


A) Secure airway 

B) Fluid resuscitation 

C) Control of bleeding from leg wound 
D) Manage breathing and ventilation 
E) Call to senior 


Correct: C (Control of bleeding from leg wound) 


In most cases, the pattern of ABCDE is followed in 
trauma patients However, when there is massive 
arterial bleeding (mostly from gunshot wound/blast 
injuries) this sequence 1s changed to c-ABCDE i.e. 
control of bleeding is done even before airway control. 
Thus in this patient, the priority 1s to control actively 
bleeding wound first (pack and pressure, if not 
controlled then tourniquet application followed by 
surgical contro! of bleeding). Note that not every 
bleeding needs to be controlled before airway. Only 
massive bleeds/active gross bleeding should be 
controlled first. 


Reference: 


Bailey and Love (27 edition): Page 323 


465) For resuscitation in trauma, one should have 
which of following? 
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A) Central venous line placement 

p) Femoral vrin catheter 

c) Two widi hore peripheral (IV) lines in antecubital 
vein 

p) Intraossenus cannula 

£) Cannula in + phenous vein 


Correct: C [Two wide bore peripheral (IV) lines in 
antecubital vein] 


iy access for {uid resuscitation is obtained with 

}) Two peripheral catheters wide bore IV lines (16/186) 
in adults 

2) The antecubital space (the surface of the arm in front 
of the elbow) has veins that have a wide lumen and are 
superficial in location (close to the surface of the skin) 
which makes them easily accessible, These veins also 
have thick walls, making them less likely to collapse. 
Skin is also less sensitive there than at other sites, such 
as the back of the hand, hence less painful to the 
patient. Amongst antecubital veins, the median vein is 
used most commonly because it is relatively fixed and 
does not roll. 

3) If peripheral veins are collapsed due to severe shock, 
central venous line is passed for adults and intra- 
osseous line be taken for children, 


Reference: 
Morgan and Mikhail’s Clinical Anesthesiology (5"" 
edition): Page 345 


466) A middle aged male who is hemodynamically 
snstable from poly-trauma presented to surgical 
2mergency. What should be the first priority in this 
patient? 


A) Perform whole body CT 

8) X-ray chest 

£) Fluid resuscitation and treatment of shock 
D) FAST scan 

E) X-ray pelvis 


Correct: C (Fluid resuscitation and treatment of shock) 


A patient of trauma who is hemodynamically unstable 
should be considered of suffering from hemorrhagic 


shock and should be resuscitated first (after securing 
airway and maintaining breathing and ventilation) 

1) Two wide bore peripheral IV lines be secured (if 
collapsed peripheral veins, then central line for adults 
and intra-osseous line be taken for children) 

2) All hypotensive patients should ideally be 
resuscitated with blood or blood products. If blood not 
available, resuscitate with crystallaids/colloids/ O-ve 
blood up to 70-90 mmHg (permissive hypotension) and 
infuse blood as soon as it 15 available 

3) If massive transfusion 1s needed (at least 10 pints of 
blood), give red cells, fresh frozen plasma and platelets 
in ratio of 1:1:1 

4) Give tranexamic acid to all shocked trauma patients 
as it decreases mortality 

These resuscitative efforts should be paralleled with 
identification of source af hemorrhage causing 
hypotension. For this purpose, along with resuscitation, 
the patient should undergo whole body contrast CT 
scan (from head to pelvis), Most trauma centers now 
have the facility of WBCT present adjacent to trauma 
bay so that resuscitation and WBCT can proceed in 
parallel. 

In those patients who are too hemodynamically 
unstable to be investigated, pelvic binder should be 
applied, operation done, and WBCT done after 
operation. 


Reference: 
Bailey and Love (27° edition): Page 323, 324 


467) A 44 year old patient suffers from poly-trauma 
following high speed motor vehicle collision. He is 
hemodynamically unstable. Fluid resuscitation has 
been started. During primary survey, a pelvic fracture 
is suspected. What is the immediate step in 
management? 


A) Immediate Laparotomy and ligation of bleeding 
vessels 

B) Angioembolization 

C) Extra-peritoneal packing of pelvis 

D) Application of pelvic binder 

E) Application of external fixator to broken pelvis 


Correct: D (Application of pelvic binder) 


Pelvic fracture is a major cause of hypotension and 
hypovolemic shock following blunt torso trauma. Any 
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patient who ıs hemodynamically unstable patients and 
planned to undergo trauma laparotomy ( who has not 
under gone WBCT to rule out pelvic fracture) should 
have pelvic binder applied at the level of greater 
trochanters (should not be removed even during 
emergency laparotomy as this does not interferes with 
surgical site) Pelvic X-ray should be done in these 
patients in operating theater or following operation 
Advantages of pelvic binder is that it stabilizes the 
broken pelvic bones, preventing clot dislodgment and 
also provides a tamponade effect that aids in controlling 
hemorrhage 


Some other important facts regarding pelvic fracture 
are 

1) Formal log roll should not be performed in a patient 
having suspected pelvic fracture (lodges the blood clot 
and harms the patient). If necessary, a 20 degree log roll 
with in-line spinal stabilization be done or “scoop 
stretcher’ be used. 

2) Pelvic fracture should be ruled out radiographically. 
Springing of pelvis (mechanically moving the pelvis) to 
check of pelvic fracture should not be done in 
emergency room as it dislodges the clot. 


Reference: 
Bailey and Love (27° edition): Poge 323, 324 


468) Regarding tourniquet, which of following 
statement is correct? 


A) Should be tied just above elbow 
B) Should be tied just below elbow 
C) Upper limit of pressure in leg is more than 


400mmip 
D) Time should not exceed more than one hour 
E) Upper limit of pressure for arm is more than 
200mmHg 


Correct: D (Time should not exceed more than one 
hour) 


Following important precautions should be kept in ming 
regarding tourniquet application 


Pinapa obrourniquet application 

1) The selected patient should not be high risk (Ef; 
sickle cell disease, peripheral vascular disease) 

2 Select appropriate limb (prefer healthy limb over 
unhealthy} 

3) The selected size should be appropriate according to 
the circumference of the limb 

For arm 10cm 

For leg: 15cm or more for larger leg 


a Apply as proximally as possible i.e. upper arm or 
upper thigh 

5) Itshould be tight enough to avoid slippage, but not 
so tight as to impede exsanguination 

6) Padding should be applied before tourniquet 
application (at least two layers) and tapes should be 
used around it e g ae 

7) Exsanguination with limb elevation should be done 
prior to tourniquet application Ef <4 

8) After 1 hour, the tourniquet should be deflated for 
few minutes. But the maximum upper limit is 1.5 

= hours _ N 

9) — Minimum cut off pressures are 

For upper limb: 100mmHg 

For lower limb: 150mmHg 


10) Proper documentation about timing of tourniquet 
application and deflation. At the end of procedure, 
vascular examination of limb should be done and 
properly documented. a. 2 

Reference: 
1) Bailey and Love (26" edition): Page 249, 250 
2) Campbell's Orthopedics (13" edition): Page 17 


469) Most common complication of tourniquet is? 


A) Allergic reaction 
B) Skin necrosis 

C) Vascular injury 
D) Nerve injury 
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E) Skin Osis 
Correct U (Nerve injury) 


Most common complication of tourniquet is nerve 
palsy. Mo! commonly damaged nerve in upper limb is 
radial nerve (followed by ulnar and median nerve) and 
in lower limb is sciatic nerve. Nerve fibers with larger 
diameters are more affected. Neuropraxia Is the 
commonest type of nerve Injury. 


Reference 
Campbell's Orthopedics (13" edition): Page 17 


470) Which of the following methods should be used 
initially to prevent bleeding from a traumatic below 
knee amputation? 


A) Limb elevation 

B) Direct pressure application with sterile gauze 
C) Suture lization of vessels with silk 

D) Tourniquet application high up 


E) None of the above 


Correct: B (Direct pressure application with sterile 
gauze) 


The initial management of massively bleeding wounds 
should application of packs and direct pressure 
application with packs/gauze onto bleeding wound. If 
however pressure application fails then tourniquet 
should be applied. 

If tourniquet is necessary, it should be applied high up 
at least more than 10 cm proximal to the wound so that 
the bleeding artery does not escape the tourniquet and 
continues to bleed. 


Reference: 
1) Fischer's Mastery of Surgery: Page 7052 


2) Grabb and Smith’s Plastic Surgery (7” edition): Page 
840 


1 APPLY PRESSURE WITH HANDS 


i 


APPLY DRESSING AND PRESS 


WIND 


SECURE TIME 
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471) In two person rescuer adult resuscitation, chest 
compression to ventilation ratio should be? 


A) 10:2 
B) 15:2 
C) 30:2 
D) 30:1 
E) 15:1 


Correct: C (30:2) 


In adults whether there is single rescuer or two rescuer 
resuscitation, two breaths are given after every 30 
compressions (30:2), allowing 3=4 seconds for each two 
breaths. 


{atest CPR guidelines 
Age Compression/minute Single Two 
groups 4 person rescuer __ 


Adults (> 100-120/min | 30.2 

| S years) 
Children 100-120/min 30:2 

| (18 

| years) yi 
Infant (s1  100-120/min 30:2 
year) = 


See table at bottom (Components of High Quality CPR) 


Reference: 
1) Morgan and Mikhail's Clinical Anesthesiology (S" 


edition): Page 1246 
2) CPR latest guidelines: American Heart Association 


472) In two person rescuer infant resuscitation, chest 


Scene safety Make sure De emronment is sale for rescuers and vidi 
are 5 
Recognition of cardiac arrest Check tar responsiveness 
No breatteng oF ony gaspng ie no nomal breathing) 
No ceinte pds fet sinn 10 seconds 
2 : — (Breathing and pulse chech can be pecormed semutzreoushy i less than 10 seconds) 
| Activation of emergency response system | you ae ghana wah ro mobile phone heave Wioressed collapse 
the vic tb activate the emergency Follow steps for aduts and adolescents onthe loft 
Papasi oyan a gat Ba AED fern: | Unwitnessed collapse 
| } _ beging PR Give 2ranates ol CPR 
| } pees ap ee e E Leave the victrn lo activate te emergency response system and get the AED 
|" phen ma el eens | Pelno f chd or part ard renee CPR use 1 AED a soon as Na malatie 
L 
Compression. ventilation ratio without for? severs | {rescuer 
advanced airway m2 | m 
| 2 or more rescuers 
| E 152 
Compression ventilation etio with Continvous compressions at a rate of 100-120;min 
advanced airway Give | breath every 6 seconds (10 breaths 'min) 
Compression rate 100-120:min 
f 
, Compression depth Atleas'S on" | Allezstonw tid AP damater of chest | Atleast one third AP diameter of chest 
| Ros 5em About dem 
Hand placement Phand on he lower halo Be breastbone | 2hards c hard eponal lor very anal | 1 rescuer 
{stermam) | hid) on the lower hall cf the breastbone ae Se jtbelow | 
| (sgemum) the nipple line 
| 2or more rescuers 
2 thumb-enaircling hands in the center of the 
a chest just below the nipple ine 
7 si = ai anakan 
| Chest reco "Ho AA rezol ol chast ater each compresion, da ro ean on a dast atur each compression 


“Missing interruptions 


Lint interruplions in ches! compressions to less than 10 aards F3 
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compression to ventilation ratio should bea) 10:2 
B) 15:2 
c) 30:2 
p) 30:1 
£) 15:1 


Correct: B (15:2) 


CPR 


| Age Compresslon/minute | Single | Two 

| groups | person + rescuer 
Adults (> 100:120/min | 30:2 30:2 

| 8 years) - | g | 

Í Children 100-120/min [302 isa 
| -8 | | 

| | years) sal 


co 
Victim i4 Urvesponeive. 
a 


Actvele emergency response 
a nri 


Normat No normal 
breathing _Y___ breathing, 
has PULSE” Loe for no! \ ħas pulse 
or only gasping and check \ 
pulsa (smastanaous) >) 
ls puso Gotrntely it / 
Emn omoa / 


No breathing 
or anly gasping, 
no pulse 


EE i 


Aner ndot 2 minutes, if st alone, activata emergency 
response system end retrieve AED (f not already dona). 


Yes, 

thochablo v já 
Give 1 shock. Resuma CPA 
immediately lor about 2 mintes 
{untl prompted by AED to alow 

thytn check). 
Continue unl ALS providers taka 
over or vet stants to move. | 


ver oF victim tarts to move. 


| Infant {<1 | 100-120/min | 30:2 15:2 
year) | 


Reference: 

1) Morgan and Mikhail’s Clinical Anesthesiology (5° 
edition): Page 1246 

2) CPR latest guidelines: American Heart Association 


473) A person finds a child unconscious on road side. 
What is the appropriate rate of ventilation to be given 
in an unconscious child with normal pulse but no 
breathing, by a single rescuer? 


A) 1 breath every 5 seconds 
B) 1 breath every 10 seconds 
C) 2 breaths every 15 seconds 


| 302 mo borpenags ko treste} 
(When meand maout retama, uno 
132 ete Congres to beets} 
_ Vea AED es pean ma eae, 


Resume CPA mredeh br 
medah fer about minutes || shout 2 maton furl promyied | 


Beanscamer 


D) 2 breaths every 30 seconds 
E) None of the above EE 


wiy 
Correct: A (1 breath every 5 seconds) ‘ — = 


Mam a wrecomee 


Reference: Shad bo rarty top 

m : N 5 het ~ y PABA gal 
1) Morgan and Mikhail’s Clinical Anesthesiology (5" ‘ z ae dri 
edition). Page 1246 aaan 


2) CPR latest guidelines: American Heart Association 


474) A person finds an adult unconscious on road side, kani c 
What is the appropriate rate of ventilation to be given 
In an unconscious adult with normal pulse but no 
breathing, by a single rescuer? 


A) 1 breath every 5 seconds 


B) 1 breath every 10 seconds ea paine oaa ee 
C) 2 breaths every 15 seconds ww ene e eee ne eee backup a ashaiód. ard ABD ad 
D) 2 breaths every 30 seconds parekan gapi Sant 
E) 3 breaths every 10 seconds a | 
Boyn cys of | 
N conpemon we 2 treat | 
Correct: A (1 breath every 5 seconds) | Une ACD za ton er ù ls matatia, | 


Reference: 
1) Morgan and Mikhail’s Clinical Anesthesiology (5* 


edition); Page 1246 
2) CPR latest guidelines: American Heart Association 


475) Which of following is the initial management to 
keep airway patent in a patient who has suffered head 
trauma with suspected C-spine injury? 


A) Jaw thrust 

B) Head tilt and chin lift 

C) Endotracheal intubation 
D) Cricothyroidotomy 

E) None of the above 
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Correct: A (aw thrust) 


The patient = having a head injury, hence jaw thrust will 
ve preferred as there is risk of associated c-spine injury, 
jnwhich head tilt and chin lift maneuvers can be 
detrimental 

Ina traumatized patient, airway control should be taken 
first, Loss of consciousness is usually accompanied by 
posterior displacement of tongue and epiglottis which 
blocks the upper alrway, Hence initial airway 

maneuvers are done to maintain air way. These include 
1) Head tlt chin-lift maneuver is done first to open up 
the airway 

2) If cervical spine injury Is suspected (e.g. in a patient 
with head trauma), jaw thrust maneuver is preferred 
because it will open up the airway without manipulating 
the cervical spine (the angles of the jaw are lifted 
anteriorly without hyperextending the neck). 

Before these maneuvers, the airway should be cleared 
off saliva/blood. 

If air way 1s compromised as soon as these initial 
maneuvers (head tilt-chin lift/jaw thrust) are relaxed, 
then either a Guedel’s airway or nasopharyngeal airway 
should be used. 

IfGCS is 8 or less, then patient cannot maintain his 
airway and endotracheal intubation should be done. 

If endotracheal intubation cannot be done, 
tracheostomy should be done. If endotracheal 
intubation cannot be done and patient is in significant 
fespiratory distress, then cricothyroidotomy should be 
done for temporary relief of airway obstruction. 

Ina patient with obvious C-spine injury e.g. a head 
injury patient with total apnea (C3-C4 injury), the best 
Management is stabilization of C-spine, clearing airway, 
jaw thrust maneuver and orotracheal intubation. If 
however, orotracheal intubation fails, and patient is 


apneic/compromised airway, then immediate 
percutaneous cricothyraidotomy should be done 


Reference: 

1) Bailey and Love (27” edition): Page 323 

2) Morgan and Mikhail’s Clinical Anesthesiology (5"" 
edition) 
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Traumatic brain injury 


476) A 40 year old patient suffers from road traffic 
accident, He presents to emergency. On examination, 
there is rhinorrhea, hemotympanum and a bruise 
behind the car over the mastoid process (Battlo’s 
sign). What is the likely cause/diagnosis? 


A) Fracture of cribriform/frontal bone 
B) Fracture of greater wing of sphenoid 
C) Fracture of temporal bone 

D) Fracture of parietal bone 

E) Fracture of occipital bone 


Correct: C (Fracture of temporal bone) 


The 5 bones that make up the skull base are the 
ethmoid, sphenoid, occipital, paired frontal, and paired 
temporal bones. The skull base can be subdivided into 3 
regions: the anterior, middle, and posterior cranial 
fossae. 

The above mentioned patient has likely suffered from 
fracture of petrous part of temporal bone as Battle's 
sign is diagnostic for that (bruising over mastoid process 
behind ear as shown in picture below) 


The clinical presentations specifically related to 
temporal bone trauma include facial nerve paralysis 


(partial or complete), hearing loss (conductive, 
sensorineural, or mixed), vertigo, dizziness, otorrhagia, 
cerebrospinal fluid (CSF) otorrhea, tympanic membrane 
perforation, hemotympanum (bleeding into middle ear 
cavity with intact tympanic membrane), canal laceratior 
and rhinorrhea. Rhinorrhea is explained by the fact that 
when tympanic membrane is intact, this blood travels 
through the eustachian tube, resulting in rhinorrhea 
(nasal drainage). 

Cribriform fracture will typically cause rhinorrhea with 
watery discharge from nose. Usually there is associated 
anosmia 

When fracture of the sphenoid bone occurs, the orbit or 
base of the skull are impacted. Given its function, this 
can lead to numerous dangerous complications, 
including damage to cranial nerves and eyes as well as 
loss of color vision. 


Reference: 

1) Teach Me Anatomy 

2) Article on “Head trauma” Medscape 
3) Disease of ear, nose, throat by Dhingra 


477) Which of the following is indicator of poor/worst 
prognosis in patient having extradural/epidural 
hematoma? 


A) Age 

B) GCS on arrival 
C) Midline shift 
D) Pupillary size 
E) Size of bleed 


Correct: B (GCS on arrival) 


Overall mortality in extradural hematoma is 20-55%. Al 
of the above mentioned factors along with some other 
factors (absent lucid interval, bilateral Babinski’s or 
decerebration, concomitant acute subdural hematoma} 
are associated with poor prognosis in setting of 
extradural hematoma. However decreased GCS on 
presentation and increased hospitalization time are 
associated with worst prognosis in long term. 
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Reference 
1) Article on ” Prognostic factors; Trauma and 
epidemiologie related, in surgically treated extradural 


hematoma” 


2) Hand of Neuroanatomy by Greenberg: Page 892 


478) \ iat is the normal value of intracranial pressure? 


A) 5-45 mmHg 
B) 25-35 mmHg 
C) 50-75 mmHg 
D) 100 mmHg 


E) 150 mmHg 
Correct: A (5-15mmHg) 


Some normal values/ranges for various cranial 
parameters are as follows: 

1) Cerebral perfusion pressure :75-105 mmHg 
2) Mean arterial pressure :90-110 mmHg 

3) Intracranial pressure: 5-15 mmHg 


Reference: 
Bailey and Love (27° edition): Page 328 


479) At which of the following values of cerebral blood 
flow would brain ischemia occur? 


A) 65 ml/min 
B) 55 ml/mion 
C) 45 ml/min 
D) 25 ml/min 
E) 15 ml/min 


Correct: E (15ml/min) 


Normal cerebral blood flow (CBF) is about 55 mL per 
minute for every 100 grams of brain tissue. Ischemia 
results when this rate drops below 20 mL per minute. 
Even lower levels will result in infarction unless 
promptly corrected. 

Flow depends on cerebral perfusion pressure (CPP), the 
difference between mean arterial pressure (MAP) and 
intracranial pressure (ICP). 


CPP (75-105 mmHg) = MAP (90-110 mmHg) ~ ICP (5-15 
mmHg) 

In the normal brain, variations in vascular tone maintain 
a constant CBF across a range of MAP between 50 and 
150 mmHg (or higher in the setting of chronic 
hypertension), and a corresponding range of CPP, the 
process of cerebral autoregulation. 


Reference: 
Bailey and Love (27* edition); Page 328 


480) After a mild head injury, which of the following is 
included as a criteria for discharge from hospital? 


A) GCS 13/15 with focal deficits 

B) Aerocele on CT brain 

C) Patient under mild Influence of alcohol or drugs 
D) Patient accompanied by a responsible adult 

E) None of the above 


Correct: D (Patient accompanied by a responsible adult) 


Patients with isolated head injuries and without 
ongoing deficits can safely be discharged from the 
emergency department, provided they meet suitable 
criteria provided by the UK National Institute for Heath 
and Care Excellence as follows: 

1) GCS 15/15 with no focal deficits 

2) Normal CT brain if indicated 

3) Patient not under the influence of alcohol or drugs 
4) Patient accompanied by a responsible adult 

5) Verbal and written head injury advice: seek medical 
attention if: 

a) Persistent/worsening headache despite analgesia 
b) Persistent vomiting 

c) Drowsiness 

2} Visual disturbance 

e) Limb weakness or numbness 


Reference: 
Bailey and Love (27” edition): Page 330 


481) Which of following is fluid of choice for 
resuscitation in an unconscious patient suffering from 


[hs RR E 
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head injury? 


A) Ringer lactate 

B) Dextrase saline 

C) 0.9 % Normal Saline 
D) 0.45 % saline 

E) 5% Dextrose water 


Correct: C (0.9 % Normal saline) 


Following moderate to severe head injury, pituitary 
dysfunction ensues and can take form of 

1) Symptom of inappropriate ADH secretion (most 
common abnormality) 

2) Cerebral salt wasting 

3) Diabetes insipidus 

Most commonly SIADH occurs in head trauma and this 
leads to water retention with hyponatremia. 

Note that low serum osmotic pressure exacerbates 
brain edema. Thus all hypotonic fluids (5% dextrose 
water/dextrose saline/0.45%: saline) are avoided in head 
injury to prevent exacerbation of brain edema which 
will compromise effective cerebral circulation. 
Amongst the isotonic fluids, isotonic saline is a better 
choice for head injured patient because 

1) Osmolality of normal saline is more (308 m Osmol/L) 
compared to lactated ringer (270mOsmol/L) and 
therefore very little potential for exacerbation of brain 
edema. 

2) Normal saline contains more sodium (154mEq/L) 
compared to lactated ringer (130 mEq/L), thus making it 
more effective to counteract hyponatremia and 
increase intravascular volume effectively to maintain 
cerebral perfusion pressure. 


Reference: 

1) Bailey and Love 27° edition page 337 

2) Indian Journal of Neurotrauma (UNT) 2005, Vol. 2, 
No. 2, pp. 87-90 


482) A 67 year old patient presented to surgical 
emergency after head trauma. His GCS is 15/15 and he 
has no complaints except for a mild bruise at the site 
of impact. What should be the best course of action? 


A) Urgent CT (within 1 hour) 
B) CT scan within 8 hours 
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C) Discharge the patient and tell about head trauma 
complication/when to return 

D) X-ray shull 

E) MRI brain 


Correct. B (CT Scan within 8 hours) 


Indications for CT (non-contrast) within 8 hours of injury 
are: 

1) Age >65 years 

2) Coagulopathy (e.g. aspirin, warfarin or rivaroxaban 
use) 

3) Dangerous mechanism of injury (e.g. fall froma 
height, road traffic accident) 

4) Retrograde amnesia >30 minutes 


Reference: 
Bailey and Love (27° edition): Page 336 


483) A 37 year old patient presented to surgical 
emergency after head trauma. His GCS is 13/15 and 
has 3 episodes of vomiting within 15 minutes. What 
should be the best course of action? 


A) Urgent CT (within 1 hour) 

B) CT scan within 8 hours 

C) Discharge the patient and tell about head trauma 
complication/when to return 

D) X-ray skull 

E) MRI brain 


Correct: A [Urgent CT (within 1 hour)] 


Indications for CT imaging within 1 hour are: 

1) GCS <13 at any point 

2) GCS <15 at 2 hours 

3) Focal neurological deficit 

4) Suspected open, depressed or basal skull fracture 
5) More than one episode of vomiting 

6) Post-traumatic seizure 


Reference: 
Bailey and Love (27" edition): Page 330 


484) In a patient of head injury, neurological 
assessment starts with which of following? 
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Glasgow coma scale 
A) Secu sirway Best eye Best verbal Best motor 
B) Brea! ind ventilation response (E) response (V) response 
0) Contri hemorrhage A: Eyes opening 5: Oriented 6 Obeys 
0) GCS 4 ment spantanéovsly commands 
£) Fluid scitation 3: Eye openingto © 4: Confused | 5: Localizes | 
speech pain | 
correct: D (GCS assessment) 2: Eye opealaln 3. Inappropriate 4, Withdraws 
response to pain words from pain 
A 1: No eye ` 2 Incomprehensible | 3: Flexion in 
GCS calculation is first step in neurological assessment opening words/sounds (such | response to 
(guides if patient needs to be intubated or not), Along as moans) | pain 
with GCS, examination of pupils and rapid complete . 1: None 2: Extension iin. | 
neurological assessment of spine Is also carried out response to 
(using log roll technique). = v- pain 
5 - 1: No motor 
Reference. 5 response 
Bailey and love (27" edition): Page 329 
Reference: 
485) A patient suffers from severe head injury. He is Bailey and love (27° edition): Page 329 
unconscious with eye opening on painful stimulus, 
incomprehensible sounds and extension of limbs. 486) A patient suffers from severe head injury. He is 
What is his GCS? unconscious with eye opening on painful stimulus, 
incomprehensible sounds and withdraws on painful 
A)3 stimulus. What is his GCS? 
B)6 
(9 A)3 
D) 12 B)6 
£) 13 c)8 
D) 12 
Correct: B (6) E) 13 
Eye opening on painful stimulus = 2 Correct: C (8) 
Incomprehensible sounds = 2 
Extension to pain = 2 Eye opening on painful stimulus = 2 
Total GCS= 2+242 =6 Incomprehensible sounds = 2 
Withdraws from pain = 4 
Glasgow coma scale is Total GCS= 2+2+4 = 8 
1) The best predictor of neurological outcome following 
head trauma. Reference: 
2) It asses three parameters -> vest eye response, Best Bailey ond love (27" cuiiivn). Page 329 
verbal response and best motor response with best 
motor response being the most important amongst 487) Which of following is the most common initial 
three. manifestation of increased intracranial pressure? 


A) Change of level of consciousness 
B) Ipsilateral pupillary dilation 
C) Contralateral pupillary dilation 
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D) Bradycardia 
E) Hypertension 


Correct: A (Change of level of consciousness) 


Normal intracranial pressure is 5-15 mmHg. Pressures 
above 20-25 mmHg are associated with worst 
outcomes. Various manifestation of raised ICP as shown 
in table below: 


press . aS 
Change in the level -Earliest manifestation 
of consciousness 


-Occurs due to depression of 
reticular formation 
Other symptoms associated with 
acute nse in ICP are nausea, 
Projectile vomiting, blurred/double 
vision. 
Ipsilateral pupillary This occurs when cause of raised ICP 
dilation is a mass lesion 
Temporal uncal herniation on the 
side of mass compresses 
oculomotor (third) nerve causing 
pupillary dilation on the side of 
mass lesion 
Irregular Results from hypoperfusion of brain 
respiration stem causing respiratory depression 
Bradycardiaand Decreased cerebral perfusion leads 
hypertension to compensatory rise in blood 
pressure (hypertension). This is 
followed by baroreceptor response | 
from carotid bodies leading to 
bradycardia 
Seen with chronically raised ICP 


Papilledema Tä 


In short 

1) The most common initial manifestation of raised ICP 
is altered mental status 

2) The most common initial sign of raised ICP in a 
comatose patient is irregular respiration followed by 
hypertension, which then induces compensatory 
bradycardia. 

3) In case of a mass lesion causing compression of brain 
and raised intracranial pressure, lateralizing signs are 
seen such as pupillary dilation towards the side of 
lesion. Herniation is more abrupt with mass lesions. 

4) Signs of acutely rising ICP: Irregular respiration, 


hypertension and bradyc ardid 

5) Signs of chronically raised ICP: Papilledema 

6) In infants the signs of raised ICP include: increased 
head circumlerence, bulging fontanelle, prominent 
veins and in some cases "sun-set" sign (Parinaurd 
disease) 


Reference: 
Bailey and love (27° edition): Page 652 


488) Which of following signs in a patient of head 
injury, alerts a neurosurgeon? 


A) Bradycardia 

B) Hypotension 

C) Vomiting 

D) Tachycardia 

E) Decreased urine output 


Correct: A (Bradycardia) 


Bradycardia, hypertension and irregular respiration 
constitute Cushing's triad and is sign of significantly 
raised intracranial pressure. At this stage, there is danger 
of herniation of cerebellar tonsils into foramen magnum 
which then compresses on vasomotor and respiratory 
center of medulla in brainstem. This is an indication of 
urgent surgical decompression, otherwise death may 
ensue. 
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fourth 
ventncle 


Level of foramon 


magnum `” 


Cerebellar 
tonsil 


Tonsillar cone: Downward displacement of the cerebellar tonsils below 
the level of foramen magnum 


Reference: 
Bailey and Love (27* edition): Page 328 


489) A patient suffers from blow to side of head during 
a fight after which he becomes unconsciousness. 
Which is the main cause of his unconsciousness? 


A) Fracture of temporal bone 

B) Tear of middle meningeal artery 

C) Tear of venous sinuses at skull base 
D) Tear of middle meningeal vein 

E) Tear of superficial temporal artery 


Correct: B (Tear of middle meningeal artery) 


Patient is having extradural hematoma due to rupture 
of middle meningeal artery. 

Treatment consists of craniotomy, evacuation of 
hematoma and control of bleeding vessel. Timely 
surgical intervention results in an excellent prognosis 
(85-90% recovery). 


Reference: 
Bailey and love (27 edition): Page 333 


490) A 20 year boy had road traffic accident sustaining 
a severe head injury. Endotracheal intubation was 
performed in the field for decreased level of 
consciousness. On examination, he is tachycardic and 


TRAUMA 


hypotensive on presentation. A skull fracture along 
with dilated right pupil is noted. Which of following is 
the initial and most effective method in reducing 
Intracranial pressure in this patient? 


A) Administration of mannitol 

B) Administration of furosemide 

C) Endotracheal Intubation and hyperventilation 
D) Craniotomy and decompression 

E) Administration of corticosteroids 


Correct: C (Endotracheal intubation and 
hyperventilation) 


Different ways to control raised intracranial pressure in 
a step wise fashion are as follows: 


Stair case approach for management of raised 
intracranial pressure 


| Therapy Treatment | 
[steps o | | 
/Step1  Endotracheal intubation andnormocarbic | 
| ventilation | 
Step2 | Increased sedation T) 
| Step3 Ventricular CSF drainage (Ventriculostorny) | 
[Step4 | Hyperosmolar therapy (Mannitol vs3% | 
te eet hypertonicsaline) | 
| Step 5 Induced hypocapnia by hyperventilation j 
| (PaCO2 30-35 mmHg) 
‘Step6 | Hypothermia F 
[Step7 | Metabolic suppression (barbiturate coma) 
[Step8 | Decompressive craniectomy 


Amongst these, the emergency measures that acutely 
reduce the raised intracranial pressure most effectively 
while awaiting for definitive management include 

1) Endotracheal intubation and hyperventilation 

2) Mannitol infusion 

3) Elevation of head end of bed 

Usually the patient is intubated and therapeutic 
hyperventilation is done (30-35mmHg). Mannitol is 
usually administered at 1g/kg. Head end elevation 
further reduces the intracranial pressure. These 
measure are effective only for few hours. 

But in some conditions where patient is hypotensive, al! 
of these measure cannot be opted. As in above 
mentioned case, patient is hypotensive and hence 
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administrating mannitol and head end elevation will 
further aggravate hypotension, Hence intubation with 
hyperventilation is most appropriate option to decrease 
intracranial pressure initially. This should be followed by 
immediate CT scan of brain to look for cause of raised 
intracranial pressure. This patient has a right dilated 
pupil that points to some intracranial bleeding for which 
urgent surgical decompression is necessary, 
Steroids are not used in acute traumatic brain injuries 
to reduce brain edema because they take at least 4-6 
hours to produce therapeutic effect. High dose steroids 
are most beneficial to reduce intracranial pressure in 

| case of brain tumors 


GOALS OF TREATMENT OF 
BRAIN INJURY) CLINICAL LABORATORY 


AND MONITORING PARANETERS 


| CATEGORY | PARAMETER | NORMAL VALUES | 


Cunical Syse |e Mg 


Parameters ——— 


Laborstery 
| | Parameters 


Moretonng 
| Parameters 


42 


dem ve ED ze n low resnerce seDogs 
Wn me Maragenens of Troues 
Traza January WA 


Reference: 
1) Bailey and love (27” edition): Page 336 
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2) Washington Manual of Surgery (7° edition): Page 205 


491) Lucid interval is characteristic of which of 
following major head injurles? 


A) Extradural hematoma 

B) Acute subdural hematoma 
C) Subarachnoid hematoma 

D) Chronic subdural hematoma 
EJ Intra-cerebral hematoma 


Correct: A (Extradural hematoma) 


Lucid interval is characteristic of extradural hematoma, 
Blow to side of head (usually at pterion) ruptures middle 
Meningeal artery. The patient may become unconscious 
at the moment of impact (usually a concussion injury) 
but regains consciousness. Bleeding from ruptured 
vessel continuous to collect between dura and bone, 
Since dura is tough and ıs tightly adherent to skull, it 
takes a few hours for hematoma to form and compress 
underlying brain parenchyma. When compression 
occurs, patient presents with focal deficits e.g. 
contralateral hemiparesis, ipsilateral pupillary dilation 
and finally unconsciousness. The time Interval of 
consciousness between two periods of unconsciousness 
is termed “lucid interval”. Hence all patients with 
extradural hematoma on imaging, who are even stable, 
should be observed. 


Reference: 
Bailey and love (27° edition): Page 333 


492) Rupture of which of the following leads to acute 
subdural hematoma? 


A) Middle meningeal artery 
B) Superficial temporal vein 
C) Middle meningeal vein 
D) Bridging cerebral veins 
E) Emissary veins 


Correct: D (Bridging cerebral veins) 
Acute subdural hematoma usually occurs as follows 
1) High speed acceleration-deceleration injury 


2) Elderly patients on anticoagulant therapy with trivial 
trauma causing rapid bleeding. 
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Typed 2 M Course Effect of rupture Reference: 


Superfidal  -Theyarenamed Blood reaches Washington Manual of Surgery (7" edition): Page 204 
bridging so because they subdural space 
cerebraiveins actas bridge most commonly 493) A 14 year old child presented surgical emergency 


between cortical from trauma to 


following road traffic accident. On CT scan, a large 
surface of brain bridging cortical 


subdural hematoma is seen with midline shift, Patient 


parenchyma velns (directly as a is intubated with a GCS of 7, What should be the 
below and dural result of traumatic definitive management plan? 

sinus (super rupture) or 

sagittal sinus) extension of blood 

above, draining from A) Mannitol infusion 

the underlying subarachnold B) Administration of normal saline 

Neural tissue Into space into C) Burr hole drainage 

superior sagittal subdural space D) Urgent Craniotomy 

dural venous after traumatic E) Intubation and normocarbic ventilation 

sinus. subarachnoid | 


-Bridging veins hemorrhage 
also extend across , leading to a tear 
the subarachnoid in arachnoid. 
space 


Correct: D (Urgent craniotomy) 


Summary of surgical management of major head 


Middle meningeal artery rupture leads to extradural injuries is as follows: 
hematoma (can also occur from rupture of middle 
meningeal vein/dural sinus). 


TypesiofiMajor Headinjuries and There Managements 


| Type Surgical Comments 
management 
Extradural Burr hole Burr hole (on the side of dilated pupil) is done when faclities for craniotomy are no available. 
hematoma /Craniotomy In this case, after burr hole, patient is referred to Neurosurgical unit for futher management 
(Within 70 Also when there is acutely raised ICP with midline shift, burr hole is done initially over the 
minutes) area of EDH, so that urgent decompression is achieved. Further burr holes for craniotomy are 
then created afterwards. 


| Craniotomy is raising a bone flap after creating burr holes in area of hematoma and joining 
_ them. It is definitive procedure for EDH evacuation. 


Acute Craniotomy/ —- 

subdural — Craniectomy 

hematoma { b 7 Se 

Chronic Burr hole If the patient is stable, 7-10 days are given before operative intervention because 
subdural preferred 1) Clot liquefies in 7-10 days and hence can be extracted via burr hole alone. 
hematoma | 2) In 7-10 days, the antiplatelet/anticoagulant effect of drugs wears off making surgical 


__ intervention feasible 


2: 


Indications for surgical intervention in major head injuries 


Type of major head Injury Indication for surgical intervention = 
Extradural hematoma Clot volume > 30mm3 
; GCS <8 
Clot thickness > 1.5cm 


Beanscame 


Acute subdural hematoma Clot thickness >1cm 


Midline shift > 0.5 cm 
Adrop of two or more points of GCS from time of injury to hospitalization 


“Subdural hematoma 
Symptomatic SDH 


Reference: 
1) Bailey and love (27° edition): Page 336 
2) Washington Manual of Surgery (7° edition); Page 205 


494) What will be the appropriate management of 
depressed skull fracture in 10 year old child? 


A) Conservative treatment 

B) Surgical intervention 

C) Ventriculaperitoneal shunting 
D) Mannitol infusion 

E) Intubation and ventilation 


Correct: B (Surgical intervention) 


Depressed skull fracture is a sub-type of open fracture 
that involves inward displacement of a bone fragment 
by at least the thickness of the skull, commonly 
occurring when small objects hit the skull at high 
velocity, Depressed fractures are associated with 
following complications 

1) High incidence of infection 

2) Neurological deficit 

3) Late-onset epilepsy 

Indication for surgical intervention are as follows: 


Type of skull Indications for surgery 
fracture 
Open/compound Depressed skull fracture (depressed | 
, fracture greater than the thickness of 
calvaria/depression > 1cm) _ 


Evidence of aural tear e.g air in 
cranial cavity (aerocele), CSF leak | 
Frontal sinus involvement 
Gross contamination/wound 
infection 

Gross cosmetic deformity 
Can be treated surgically or 
conservatively 


Closed fractures 


Clot > 1em in thickness 


— 


Surgical considerations include 

1) Debridement of skin edges 

2) Elevation of bony fragments 

3) Repair of dural laceration (if any) 
4) Debndement of devitalized brain 
5) Reconstruction of skull .e, cranioplasty (early using 
titanium mesh and plates, later using bone 
replacement, 6-12 months later after settling of 
infection in case of infection/open fracture) 

6) Skin closure 

Note that broad spectrum antibiotics is recommend 
in all cases of open/compound fractures. 


skull fragments 


Titanium plates use | 
to hold the fragm 
pieces of skull bone 1 


Reference: 
1) Bailey and love (27" edition): Page 336 
2) Hand book of Neuroanatomy by Mark. S Greenb 
(8” edition): Page 883-885 


495) A 34 year old patient presents to surgical 
emergency after a mild head injury following road 
traffic accident. He is unable to recall things and 
appears confused. What is the most likely diagn 


A) Concussion 
B) Cerebral contusion 
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cj Post- acussion syndrome 
pjpiffus onal injury 
g) Chron ibdural hematoma 


Correct: A (Concussion) 


concussion 15 defined as alteration in consciousness 
jovel after a closed, usually mild, head injury. Usually no 
abnormalities are seen on CT scan. The two key features 
of concussion are 

1) Confusi n 

2) Amnesia 

patient appears lethargic, slow to Interact, easily 
distracted, forgetful, and emotionally labile with gait 
abnormalities and incoordination. 

Cerebral contusions are bruises of brain parenchyma 
and are commonly seen in coup-countercoup injuries 
where brain collides with irregular ridges of inside of 
skull, Prone areas include inferior frontal lobes (orbital 
surfaces of frontal lobe) and anterior portion of 
temporal poles. Convex surface of gyrus are most 
commonly involved. CT scan shows heterogeneous 
appearance. Usually conservative management is done 
but brain edema may ensue and may require delayed 
evacuation 

Diffuse axonal injury 1s a primary form of brain injury 
seen in high energy collisions (deceleration injury). The 
axonal connections are diffusely interrupted due to 
shear forces of impact and patient is rendered 
comatose. CT is mostly unremarkable (except in few 
cases where hemorrhagic foci are seen in corpus 
callosum or dorsolateral brainstem). It is strictly a 
pathological diagnosis (made at postmortem) and 
prognosis is poor. 


Reference: 
Bailey and Love (27” edition): Page 330, 336 


496) A 47 year old patient suffers from road traffic 
accident. He presents to emergency in an unconscious 
state where intubation was done and ventilation 
commenced. A bruise is noted behind the ear over the 
mastoid process (Battle’s sign). What is the possible 
structure damaged? 


A) Base of skull fracture 
B) Vault of skull fracture 


C) Internal jugular vein disruption 
D) Internal carotid artery disruption 
E) Ruptured external ear 


Correct: A (Base of skull fracture) 


Following are signs pointing towards fracture of base of 
skull. 
sk 


Signs/Complications of fracture of base of skull 


1) Battle’s sign 

2) Bilateral Peri orbital bruising (Panda / Raccoon eyes) 
| 3) Hemotympanum or overt bleeding from ear 
| 4) CSF rhinorrhea or ctorrhea 
5) Damage to cranial nerves with anosmia /facial 

palsy/hearing loss (vestibule-cochlear) 
6) Pituitary dysfunction 
7) Arterial dissection (Internal carotid artery) 


Reference: 
Bailey and Love (27° edition): Page 332, 333 
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Neck and spine 


497) Which of the following is surgical treatment of burst fracture of lumbar vertebrae L2 with no neurological deficit? 


A) Spinal decompression alone 


B) Laminectomy 
C) Trans-pedicle fixation 
D) Orthoses 
E) Hemilaminectomy 
Correct: C (Trans-pedicle fixation) 
Thoracolumbar Burst Fractures are 3 common high-energy traumatic vertebral fractures caused by flexion of the spine 
that leads to a compression force through the anterior and middie column of the vertebrae leading to retropulsion of 
bone into the spinal canal and compression of the neural elements. Diagnosis is made with radiographs of the 
thoracolumbar spine. CT scan ts useful for fracture characterization and surgical planning. Operative treatment includes: 
1) Postenor instrumented fusion/stabilization without decompression: indicated in unstable fracture pattern (injury to 
the Posterior Ligament Complex/progressive kyphosis/lamine fractures/polytrauma). Transpedicular screw fixation 
above and below the level of injury is carried out using posterior approach. 
Screw passed through pedicle 
Pedicle of 
| Vertebral arch 
246 A , 
Lumbar Vertebrae Transpedicle Fixation of lumbar vertebare 
2) Neurologic decompression & spinal stabilization: indicated in neurologic deficits with radiographic evidence of 
cord/thecal sac compression. 


E camscamner 


Reference 
Orthobuliet 


498) A 44 -aàr old patient with suspected cervical 
spine fractu-e will get all of the following X-rays done 
except? 


A) Cross tatie lateral view 

B) Anteros csterior view 

C) Upright |. tral view 

D) Open mouth view 

E) Flexion and extension views 


Correct: E (Flexion and extension views) 


Afull cervical spine series includes: 

1) Anteroposterior view 

2) Lateral view (upright and cross table views) 

3) Open mouth (odontoid) views. 

Clear visualization of cervicothoracic junction (C7, T1) is 
important in all cases of suspected cervical spine injury 
because ıt ıs a most common site for injury following 


deceleration injuries and often not seen on plain X-rays. 


Cross table lateral view carries good sensitivity in 
detecting injuries at cervico-thoracic junction. 

Lateral flexion-extension cervical spine x-rays should 
not be done in acute setting of trauma. However they 
have a good role in detecting the spinal stability in long 
term, once the acute phase has settled. They are done 
when the patient has no abnormal findings on x-rays 
(lateral, AP, and Odontoid views) and if the patient has 
pain 


Reference: 
Bailey and Love (27° edition): Page 342, 343 


499) What step/precaution should be taken during 
airway management of a traumatized patient? 


A) Use re-breath mask 

B) Use nasopharyngeal airway first 

C) Analgesia is of utmost importance 

D) Cervical spine immobilization should be done 
E) None of the above 


Correct: D (Cervical spine immobilization should be 
done) 


Every patient suffering from trauma that reaches the 
trauma bay should be assumed to have cervical spine 
injury and thus appropriate step be taken. While 
maintenance of airway should be utmost initial step, 
care should be taken at the same time not to damage 
the cervical spine. This is done by 

1) Apply hard collar 

2) Putting blocks below neck 

3) For securing airway, the anterior portion of collar is 
removed and manual stabilization with hand provided 
until the collar is again secured to its place. 

For thoraco-lumbar spine, standard log roll technique 
should be used for all movement of the patient. Rigid 
long spinal boards should be used only during transport 
of the patient but should be removed as soon as 
possible because 

1) They break down skin and thus are traumatic to 
insensate skin of spinal trauma patients 

2) This can lead to development of pressure sores 
within a short time. 


Reference: 
Sabiston Textbook of Surgery (20* edition): Poge 434 


500) A 34 year old male had hit by a car while 
standing. On examination he is suspected of having 
spinal cord injury with intact sensations but absent 
motor activity. What is the Frankel classification of this 
type of spinal cord injury? 


A) Grade A 
B) Grade B 
C) Grade C 
D) Grade D 
E) Grade E 


Correct: B (Grade B) 


Frankel classification of spinal cord injury is as follows: 
Grade Description 

LA Complete spinal cord injury; 

B Sensation present, motor absent; 
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c Sensation present, motor present but 
| not useful (MRC grade <3/5) 
D Sensation present, motor useful (MRC 
grade 23/5) 
E Normal function. 
Reference: 


Bailey ond Love (27° edition). Page 341 


501) A 34 year old patient, with history of high speed 
road traffic accident (car vs car) and wearing no seat 
belt, presents to surgical emergency with unstable 
vitals. He is having a bruise on sternum and posterior 
rib fractures, Which of following is a potentially life 
threatening injury? 


A) Rib fractures 

B) Superficial skin abrasions 
C) Rupture of aorta 

D) Colonic injuries 

E) Pancreatitis 


Correct: C (Rupture of aorta) 


In high energy trauma, a combination of sternal fracture 
with thoracic spine fracture indicates high chances of 
underlying vascular (aortic) injury. Posterior rib 
fractures may also be associated with pulmonary 
contusions Both aortic injury and pulmonary contusion 
are potentially life threatening injuries. 

A list of potentially life threatening injuries following 
trauma Is given below 

1) Esophageal injuries 

2) Tracheobranchial injuries 


3) Pulmonary contusion 
4) Myocardial contusion 
5) Rupture of diaphragm 
6) Rupture of aorta 


Reference: 
Bailey and Love (27" edition): Page 349, 369 


502) Most common site of spine fracture is? 


A) T11, T12 
B)T12, L1 
c) C3, CA 
D) C6, 7 


E) C7, T1 
Correct: B (T12, 11) 


Most common site of vertebral fractures following 
trauma is thoraco-lumbar spine. Among the thoraco- 
lumbar spine, 60% fractures occur at thoraco-lumbar 
Junction (T11-L1) 


Reference. 
Kenneth Handbook of fractures: Page 124 


503) Most common type of cervical vertebral injury 
leading to cervical spine injury and neurological deficit 
is? 


A) Anterior dislocation 

B) Burst fracture 

C) Posterior dislocation 

D) Wedge compression fracture 
E) Tear drop fracture 


Correct: B (Burst fracture) 


Burst fracture usually occurs when vertical/axial 
compression force is applied to a slightly flexed cervical 
spine. The vertebral body gets crushed, bony fragments 
propelled into spinal canal and damages the cervical 
spine. It is the most common type of fracture seen in C1 
injuries (Jefferson fracture) and is unstable, 


Mass deviation 


as 


B 


Jofferson fracture of C1 
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reference 2) Hand book of Neuroanatomy by Mark. $ Greenberg: 
1) Bailey and Love (27" edition): Page 334 Page 973 


504) A patic ai present with stab wound Injury that has penetrated spinal cord. On examination, sense of 
propriocepti-n and vibration are absent on side of Injury while pain and temperature sensations are absent on side 
opposite to injury. What is your clinical diagnosis? 


A) Anterior spinal artery occlusion 
p) Brown Srvard syndrome 
c) Complete :ransection of spinal cord 


p) Posterior: pinal artery occluston 
£) None of the above 


zorrect: B (Brown Sequard syndrome) 


jrown Sequard syndrome (hemi-section of spina cord) is 
jsually a result of penetrating injury to spinal cord. 
*haracteristic features are: 


i Brown-Sequardsyndrome 
Ipsilateral findings Loss of dorsal column sensations | 


Ipsilateral loss of proprioception and 
| vibration | 

Loss of corticospinal tract function> | 

Ipsilateral motor weakness/paralysis 

below level of lesion | 
Contralateral PEE TEE | 
findings Contralateral loss of pain and 

temperature sensations (crude touch 

is preserved however) 


geference: 
and book of Neuroanatomy by Mark. $ Greenberg: Page 948 


505) A 49 year old patient complains to weakness in body, more in upper limb compared to lower limb after a road 
traffic accident few hours back. He also complains of feeling of numbness in upper extremities. What is the possible 
diagnosis? 


A) Brown Sequard syndrome 

B) Anterior spinal artery syndrome 
C) Posterior spinal artery syndrome 
D) Cauda equine syndrome 

E) Central cord syndrome 


Correct: E (Central cord syndrome) 
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Central cord syndrome is most common type of incomplete spinal cord inuy It typically occurs in older persons having 
pre-existing cervical spine stenosis who experience hyperextension injure. causing damage to central fibers of spinal cord. 
Spinal cord ıs arranged topographically i.e. cervical fibers serving upper umb are present medially while fibers serving the 
lower limbs are located laterally. Injury results in edema that effects central cervical fibers more because central area is a 
vascular watershed area and hence more prone to injury by edema. Thus upper limbs are affected more than lower limbs, 
Clinical findings are as follows 

1) Motor function: Weakness of limbs > Upper >> lower 

2) Sensory function. It can range from numbness to increased pain perception (hyperpathia) more in upper limbs 
compared to lower limbs 

3) Myelopathic findings: Urinary retention occurs due to sphincter dysfunction 

Recovery motor function occurs in following sequence: Lower limbs-> Bladder-> Upper limbs > Fingers (at the last). 
Sensory function recovery is unpredictable. Late deterioration occurs following an intermediate plateau phase. Recovery 
is never up to pre-injury levels. 


Reference: 
Hand book of Neuroanatomy by Mark. S Greenberg: Page 945-947 


506) A 14 year old male was brought to emergency department with four hours history of drowning. Now the patient 
has complain of difficulty in turning the head sideways along with tingling sensations in his fingers. What Is the 
immediate step you will take in this patient? 


A) Immobilization of cervical spine 
B) Pass endotracheal tube 

C) Pass NG tube 

D) Order a CT scan 

E) Order X-ray thoracic inlet 


Correct: A (Immobilization of cervical spine) 


Patient has likely suffered cervical spine injury. The most immediate step is immobilization of cervical spine using hard 
collar because neck movement can further aggravate patient's initial injury (e.g. by direct compression of spinal cord in 
cervical spine) 


Reference: 
Hond book of Neuroanatomy by Mark. S Greenberg: Page 945-949 


507) A patient with history of road traffic accident presented with loss of movement of all limbs and is unable to 
maintain respiration. What is the possible level of injury? 


A) Lower Lumbar spinal cord injury 
50 5) Upper thoracic level spinal cord injury 
C) Injury at the level of cauda equine 
D Injury to mid-cervical spine 
E) None of the above 


Correct: D (Injury to mid-cervical spine) 
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C, C4 contains nucleus of phrenic nerve, Injury at this level leads to phrenic nerve paralysis that inhibits respiratory 
activity. Alo all the leg and arm muscles are paralyzed. Ventilation is required, otherwise death ensues 


Effects of Spinal Injury 


Level of 
Injury Effect” 


Between — Paralys of some or all musdes used 

C2.andCS for breathing ard all arm and leg muscles 
Typically, fatal uniess a ventilator is used 

Between — Paralysis of the lags, fiunk, hand, and 

CSandC6 wet 
Weakness of the muscles that move the 
shoulder and eBow 

Between Paralysis of the legs, trunk, and part of the 

C6andC7 wails and hands 

Normal movement of te shoulders and 

elbows 


Between Paralysis of the legs, trunk, and hands 
C7 and C8 


CBT 


Paralyse of the legs and trunk 


L2t0S2 Various patlems of leg weakness and 
numbness, depending on the precise 
level ol injury 


Reference: 
Hand book of Neuroanatomy Greenberg: Page 945-949 
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508) A 37 year old patient presented to surgical 
emergency after road traffic accident (pedestrian vs 
car). Patient complains of severe pain in cervical spine. 
On examination, patient is having bradycardia and is 
hypotensive. Initial fluid resuscitation has been done 
but it did not improve hypotension, Which of following 
is 17 line drug to be administrated in this case? 


A) Morphine 

B) Dopamine 

C) Nor-epinephrine 

D) Atropine 

E) Double the amount of fluid 


Correct: B (Dopamine) 


This patient is likely suffering from neurogenic shock. 
Neurogenic shock results from trauma to cervical spinal 
cord or above the thoraco-lumbar sympathetic nerve 
roots (above T1-TS) which results in loss of sympathetic 
outflow in body causing: 

1) Loss of vasomotor tone leading to vasodilation and 
hypotension. 

2) Loss of sympathetic outflow to heart and to adrenal 
medulla (catecholamine not released) prevents the 
reflex tachycardia seen with vasodilation. Hence 
patients are hypotensive with bradycardia (some time a 
normal heart rate). 

On examination, there is no jugular venous distention. 
Peripheries are warm and pink. On arterial blood gas 
analysis, there is low mixed oxygen venous content. 
Management of neurogenic shock is as follows 

1) Fluid resuscitation/volume infusion is the initial most 
step 

2) If hypotension ıs refractory to fluid bolus, a 
peripheral vasoconstrictor such as phenylephrine or 
nor-epinephrine is given that acts directly on blood 
vessels to increase the systemic vascular resistance and 
treat hypotension. 

3) If there is bradycardia and hypotension, then 
dopamine is administrated 


Reference: 
Washington Manuol of Surgery (7” edition): Page 144- 
147 


509) A 39 year old male presented to surgical 
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emergency afte: road traffic accident (pedestrian vs 
car). He is s speawd of having cervical spinal Injury, 
What Is the first st th regards to management of 
spinal trauma im this patient? 


vi 


A) CI scan cf whole spine 

B) MRI of -oine 

C) Plain <-ryys of spine 

D) Log ull for examination of rest of spine 
E) Cervical spine immobilization 


Correct: E (Cervical spine immobilization) 


Patients with potential cervical spine injuries require C- 
spine immobilization as immediate first step in 
management because there is 10 % chance of cervical 
spine injury with moderate to severe head injury, Hence 
in all head injuries, associated cervical spine injury is 
considered until there is active exclusion by physical 
examination and radiological investigation. 
Immobilization is done using a either a hard cervical 
collar or soft cervical collar 

Preferably hard collar (e g. Philadelphia collar shown 
below in picture) should be used because plain 
radiographs and CT scan are unable to exclude all 
(especially ligamentous) injuries. 


For assessment of injuries, the collar is carefully 
removed, neck maintained in a neutral position and C- 
spine assessed for posterior midline tenderness and 

range of motion (flexion, extension, rotation to right or 
left), and palpated for any obvious deformities. 
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for suspected thoraco-lumbar spine injuries, log roll 
technique Is used until spinal injury has been ruled out 


Referer 
1) Wastington manuol of surgery (7” edition): Page 197 
2) Bailey ond Love (27" edition): Page 325 


510) \-niplash injury is due to which of the following? 


A) Fleun-extension Injury 

B) Late ral rotation 

C) Fle: 101 injury only 

D) Extension only 

E) Any sudden jolt or jerk beyond range of movement 
(hypertiexion-hyperextension injuries) 


Correct: E [Any sudden jolt or jerk beyond range of 
movement (hyperflexion-hyperextension injuries)] 


HYPEREXTENS!ON 


TRAUMA 


Whiplash injury (most common non-fatal automobile 
Injury) describes a spectrum of traumatic injuries to soft 
tissues structures (cervical muscles, ligaments facet 
Joints, intervertebral discs) in the region of cervical 
spine in the absence of fractures, dislocations and 
intervertebral disc herniation 

A sudden jerk/jolt during velide accident leading 
hyperestension/hypertlenion/rotatory movement of 
neck is the usual cause. Symptoms may start just after 
the impact or be delaye 


tor hours or days. In addition 
to symptoms related to cervical spine, other associated 
symptoms Include low back pain, cognitive impairment 
and headache 


Reference: 


Hand book of Neuroanatomy by Mark. 5 Greenberg 
Page 933 


HYPERFLEXION 
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Maxillofacial trauma 
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511) A 30 year old male while playing cricket had a hit the palpebral fissure may narrow. Injury to the 
of ball on face. He complains of double vision. On infraorbital nerve, which courses along the floor of the 
physical examination, there is enopthalmos with orbit, inay result. This can cause hypesthesia of the 


facial sk 
restricted gaze, Which part of facial skull bone has scale 


sad j Forced duction testing can differentiate entrapment 
een damaged? 


Versus NeuromyoRenic etiologies of muscle 


A) Anterior aspect of frontal bone underaction. There may be a deepening of the 


8) Medial maxillary prominence supratarsal crease, along with narrowing of the 

C) Orbital floor palpebral fissure stemming from enophthalmos. 

D) Nasal bone Crepitus upon palpation during examination of the 

E) Temporal bone eyelid swelling is a sign of emphysema due to collapse 


of the ethmoidal air cells. 
CT scan is diagnostic imaging modality (tear drop sign) 
and is preferred on MRI. 


Correct: C (Orbital floor) 


Blow-out fractures of the orbit result from blunt trauma 
such as a fist, tennis ball, or baseball which can 
compress the contents of the orbit so severely that 
orbital wall fractures occur where the bone is thinnest 
such as the paper-thin floor of the orbit. The ring- 


shaped bony orbital rim usually remains intact. 


Tear drop sign 


Exploration and release of displaced or entrapped soft 
tissue to correct any extraocular motility disturbances is 
carried out surgically. The orbital floor can be accessed 
through a conjunctival approach, through cutaneous 
exposure, or through a transmaxillary approach. In 
addition, repair of the bony defect with removal or 
repositioning of bony fragments allows for restoration 


Entrapment of the inferior rectus in fractured orbital 
floor can result in diplopia, especially in upward gaze 
The eye may recede into the orbit (enophthalmos) and 
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of the partition between the orbit and maxillary 
antrum, (hereby preserving orbital volume and 
geometry and eliminating impingement of soft tissue 
structure 


Reference. 
Short Textbook of Opthalmology by Gerhard K.Lang; 
Page 507 


512) Which of the following Is a surgical emergency 
and can lead to disastrous results If left untreated? 


A) Paroiid duct laceration 

B) Facial nerve injury 

C) Retrobulbar hemorrhage 
D) Fracture of zygoma 

E) Superior rectus entrapment 


Correct: C (Retrobulbar hemorrhage) 


A retrobulbar haemorrhage is a surgical emergency 
because when left untreated it can lead to blindness. It 
presents with decreasing visual acuity, increasing pain, 
loss of pupillary response and a tense proptosis. Should 
this diagnosis be suspected medical management 
should be initiated with acetazolamide, mannitol and 
steroids; however, the main treatment is surgical, with 
lateral canthotomy and cantholysyis forming the initial 
intervention 

Occasionally, the inferior rectus or inferior oblique 
muscles may get entrapped in orbital floor fractures. 
Inferior rectus entrapment is much more common in 
children and this needs to be treated as an emergency 
because muscle necrosis can occur, leading to 
irreversible damage. In these cases the orbital floor 
appears, on imaging, undisplaced, i.e. a trap door defect 
has opened and then closed again, entrapping the 
muscle. 


Reference: 
Bailey and Love (27" edition): Page 361 


513) Which of the following is recommended for skin 
closure in case of facial laceration? 


A) Vicryl 4-u 
B) Prolene 3-0 


C) Catgut 6-0 
D) Prolene 5-0 
E) Vicryl 6-0 


Correct: D (Prolene 5-0) 


Principles of repair are as follows: 

1) Measure the laceration then irrigate, debride, initiate 
tetanus prophylaxis. 

2) Meticulous debridement should be done under loupe 
magnification under local anesthesia. 

4) Respect anatomical landmarks 

5) Close lacerations as soon as possible; waiting 2 or 3 
days will compromise the results, 

6) To avoid depressed scarring, close deep tissue with 
the following sutures: 


Anatomical layer Suture to use 


[Muscle [MonocrVeryi40 
+ Skin Deep layer: Monocry! 5-0, 6-0 
| | Superficial layer: Nylon/Prolene 6-0, 
| 79 
| 


~ "Chromic 3-0, 4-0 


7) Manage superficial lacerations with minimal 
disfigurement conservatively. 

8) Cleanse abrasions daily and apply antibiotic 
ointment. 


Reference: 


Plastic Surgery Emergencies by James: Page 68 


514) Which of the following is false about facial 
laceration repair? 


A) Stiches should be opened on 5" day 

B) Fine monofilament nylon suture is preferable 

C) Interrupted sutures are used 

D) Laceration should be closed primarily when possible 
E) Lacerations should be closed after 3-4 days 


Correct: E (lacerations should be closed after 3-4 25! 
days) 


Reference: 


Plastic Surgery Emergencies by James: Page 68 


463) Which of following is most common facial bone to 
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fracture after facial trauma? 


A) Teeth 

B) Maxilla 

C) Mandible 
D) Orbit 

E) Nasal bonne 


Correct: E (Nasal bone) 


The nose is the most common facial fracture site due to 
its prominent location and can involve the cartilaginous 
septum, the nasal bones or both. According to 27" 
edition of Bailey and Love, cheek/malar bones 
(zygomatico-orbito-complex) are the commonest facial 
bones to fracture 


1) Schwartz Principles of Surgery (10° edition): Page 
1855 

2) Bailey and Love (26° edition): Page 355 

3) Bailey and Love (27° edition): Page 359 


515) A 40 year old male patient suffers from complex 
facial trauma involving the midface. Immediate 
resuscitation has been started and patient placed in 
semi prone position to allow blood, secretions and 
foreign bodies to fall from mouth, After few minutes, 
patient develops apnea (unable to breath). What is the 
most immediate step you will take in this patient in 
emergency room/trauma bay? 


A) Tracheostomy 

B) Endotracheal intubation 
C) Nasopharyngeal airway 
D) Oropharyngeal airway 
E) Cricothyroidotomy 


Correct: E (Cricothyroidotomy) 


In developed upper airway obstruction, 
cricothyroidotomy should be done first because 
endotracheal intubation at this stage ıs usually 
difficult/unsuccessful and valuable time is wasted in 
repeated attempts at intubation (as patient is already 
having apnea), 

Airway obstruction 1s common following midface 
trauma because 


1) Masilla i pushed backwards and downwards. 

2) Tongue i also pushed backwards if comminuted 
anteror mandibular fractures co exists. This can acutely 
bloch the arway which can be avoided by pulling 
maxilla forwards with hand and suturing of 
tongue/puling tongue forwards with towel clips, 
Endotracheal intubation should be done. 

3) Alter 2.3 hours, edema of soft palate posteriorly and 


base of tongue anteriorly compresses the 
nasopharyngeal space At this stage, intubation can be 
tried with emergency cricathyroidotomy set at hand. If 
patient has develaped severe respiratory obstruction, 
cricothyroidotomy ıs done first followed by creation of 
surgical airway (tracheostomy) 


Loss of nasopharyngeal space and edema of the soft palate and 
tongue (shown by black arrows) may close the airway in severe 
marillo-facial injuries, 2-3 hours after Injury 


In high risk patient, who have yet to develop 
obstruction, endotracheal intubation is indicated. But in 
those with developed obstruction, endotracheal 
intubation may be difficult and time taking because of 
narrow nasopharyngeal space. Hence emergency 
procedures like cricothyroidotomy are done first in 
order to buy time for a more definitive airway 
procedure. 


Reference. 
Bailey and Love 27" edition page 355 
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516) nich of following Is an indication of 
trach tomy? 


A) B'e v out fracture 

B) F tured teeth in upper jaw 

C) Cou ous patient with base of skull fracture 
D) fy «core of mandible at more than 2 places 
E) fle chest not maintaining oxygen saturation 


Correct: D (Fracture of mandible at more than 2 places) 


Patients with mandibular fractures at more than 2 
places (e.g. comminuted fracture) are at risk of 

1) Backward and downward displacement of tongue 
compromising airway 

2) Aspiration of saliva in lower respiratory track. 
Hence a tracheostomy will provide a definitive air way 
in these patients along with protection to lower 
airways 

Indications of tracheostomy are as follows: 


Indications for tracheostomy 


| Acute upper airway | Examples Include 
| obstruction 1) Inhaled foreign body 
2) A large pharyngo-laryngeal 
| tumor 
| 3) Acute pharyngo-laryngeal 


' Infections in children 

Examples Include 

Potential upper airway 

obstruction after or prior to 

major surgery involving the oral 
__ Cavity, larynx, pharynx or neck 

| Protectionofthe ’ | Examples inclide protection 

| lower airway against aspiration of saliva in 

| unconscious patients as a l 

| consequence of 

1) Head injuries 

| 2) Maxillofacial injuries 


| Potential upper 
airway obstruction 


3) Comas 
i 4) Bulbar poliomyelitis 
__ 5)Tetanus | Daat 
| Patients requiring Best performed within 10 days of 
prolonged artificial ventilation 
respiration a z 
Reference: 


Bailey and love (27* edition): Page 744 


517) Which of following are primarily transmitted to 
wound during a human bite making it dangerous? 


A) Anaerobes only 

B) Anacrobes and gram positive acrobes 
C) Staphylococcus aureus 

D) Pseudomonas aeruginosa 

E) None of the above 


Correct: B (Anaerobes and gram positive aerobes) 
Human bites are usually poly-microbial infections and 


consist of bacteria colonizing the skin or mouth. These 
include 


Properties of included bacterla Antibiotic 
bacteria coverage 
Anaerobes = Anaerabes are the Antibiotics 
principle bacteria that include 
are transmitted in 1) First 
human bite. These generation | 
include cephalosporin | 
1) Peptococcus species + 
and 2) Penicillin (eg | 
Peptostreptococcus ampicillin) | 
species (most virulent) combined wath 
3) Bacteroides species clavulanic acid 
______ A) Eikenellacorrodens 3) Alternative 
Gram- 1)Staphy!ococcus indudes 
positive epidermidis dindamyun 
aerobes 2} Streptococcus 
—— | species ! 
Reference: 


1) Schwartz Principles of Surgery (10* edition): Page 479 
2) Bailey and Love (27* edition): Page 27 


518) Which of following is most common site of 
mandibular fracture? 


A) Neck of condyle 

B) Angle of mandible 

C) Part of bone bearing canine 
D) Symphysis menti 

E) At the site of mental foramen 


Correct: A (Neck of condyle) 
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The neck of condyle is the most common site of fracture 
of mandible. 


Patterns of fracture of mandible 

1) The neck of condyle Is the most common site for fracture 
2) Angle of mandibe through the last tooth is second most 
common site 

3) Third point of weakness is In the region of canine tooth 


Reference 
Bailey and Love (27° edition): Page 358 


519) Which is false regarding Oro-maxillo-facial 
trauma? 


A) Asphyxia due to upper air way obstruction is major 
cause of death from facial injuries 

B) The mandible is the most common site of facial 
fracture 

C) The Lefort II fracture involves the fracture of maxilla 
along with nasal bone 

D) Loss of upward gaze may indicates an orbital floor 
fracture 

E) All facial wounds must be closed within 6 hours 


Correct: B (Mandible is most common site of facial 
fracture) 


Airway obstruction is common following midface 
trauma because 

1) Maxilla is pushed backwards and downwards 

2) Tongue is also pushed backwards if comminuted 
anterior mandibular fractures co-exists. This can acutely 
block the airway which can be avoided by pulling 
maxilla forwards with hand and suturing of 
tongue/pulling tongue forwards with towel clips. 

3) After 2-3 hours, edema of soft palate posteriorly and 
base of tongue anteriorly compresses the 
nasopharyngeal space 


Nasal bone followed by cheek/malar bone (2ygomatico. 
orbito complex) is most commonly fractured bone in 
facial skeleton followed by cheek bone. 

Lelort type li fracture (floating maxilla) starts from the 
nasal brides and passes through the frontal process of 
masilla 

In orbital floor fracture, restriction of up gaze may 
indicate trapping of orbit fat with associated fibrous 
septa (in adu!ts) and/or entrapment of inferior 
rectus/infenor oblique muscle in floor of mouth from 
trap door effect (in children- a surgical emergency). 
Facial soft ussues have an excellent blood supply and 
heal well. That ıs the reason, facial lacerations should be 
debrided only and sutured as soon as possible. However 
before administration of local anesthesia, sensory- 
motor examination of facial and trigeminal nerve along 
with status of parotid duct should be checked as they 
are can be primarily repaired. 


Reference: 
1) Bailey and Love (27° edition): Page 363 
2) Bailey and Love (26" edition): Page 346 


520) Which of the following Is appropriate 
management for traumatic transection of parotid 
duct? 


A) Superficial parotidectomy 

B) Radical parotidectomy 

C) Repair of parotid duct over a cannula 

D) Closure of distal cut end with burying of proximal 
end inside mouth 

E) Conservative management 


Correct: C (Repair of parotid duct over a cannula ) 


The parotid duct when damaged (from incised wound 
or a crushing injury) usually presents as obvious saliva 
leaking into the wound, Buccal branch of the facial 
nerve is often an associated injury. If the duct is 
transected/damaged, repair should be done over a 
cannula inserted into the parotid papilla (performed 
under magnification of loupes or microscope under 
general anesthetic). 


Reference: 
Bailey and Love (27° edition): Page 363 
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521) Which of the following Is true about facial nerve repair? 


A) Use of polyfilament suture Is preferable 

B) Fine monofilament nylon suture is preferable 

C) Continuous sutures are used 

D) Prolene is a reasonable alternative to nylon 

E) The r rve ends should remain In fixed position for at least 3 months following repair 


Correct: B (Fine monofilament nylon suture is preferable) 


facial nerve injuries that lie behind the line joining the lateral canthus of eye to angle of mandible are repairable, 
following options are available for nerve repair. 


Optionstoenerve repair Comments 

Primary/Direct repair Primary end-to-end repair gives the best results | 
8/0 or 10/0 monofilament nylon suture is used to repair epineurium/perineurium, under 
magnification, with 2-4 simple interrupted stiches. 

| The primary repair should be under no tension 


Nerve graft 
| Autologous nerve graft (most commonly Sural nerve) 1s used to achieve tensionless repair 
| Donor nerve serves as a tract along which the axons of damaged nerve grow from proximal to distal 
end. 


— =- — 
Cross facial nerve graft Selected axons from contralateral facial nerves are borrowed. | 
It is done when there is 
1) Loss of proximal and distal nerve stump 
2) Loss of muscles of facial expression 


Nerve transfer Anerve with less important function is plugged into a damaged nerve. The plugged In nerve now 
| supplies the damaged nerve. This option is used when 

1) No proximal stump available but distal stump intact (where new nerve can be plugged in) 
2) Viable target (facial) muscles (so that this technique may be beneficial) 

3) When contralateral facial nerve cannot be borrowed (e.g. Mobius syndrome) 


Reference: 

1) Bailey and Love (27" edition): Page 363 

2) Grabb ond Smith Plastic and Reconstructive surgery 
(7" edition): Page 400-402 

3) Text book of Plastic surgery by Nadin: Page 312 
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522) A 49 \var old patient on anticoagulant therapy 
(warfarin, develops sudden onset of 4x4 cm tender 
swelling iv) ught abdomen (over lateral border of 
rectus-just oside umbilicus), Paln becomes severe with 
contraction of abdominal wall muscles but swelling 
does not poes away. What is the best step in this case? 


A) Incision and drainage on bed side 
B) CT scan 

C) Needle aspiration 

D) Ultrasound 

E) Exploratory laparotomy 


Correct: B (CT-scan) 


Patient is having rectus sheath hematoma possibly due 
to anticoagulation therapy. 

1) The blood spreads within the muscle, but as there is 
no posterior rectus sheath below the arcuate line (the 
lower edge of the posterior rectus sheath, mid-way 
between the pubis and the umbilicus), the blood 
spreads out Into the extra-peritoneal area of the iliac 
fossa. 

2) The patient complains of pain and tenderness in the 
iliac fossa, right or left, which is made worse by 
contracting the abdominal muscles. Examination 
reveals: 

a) A diffuse, tender mass in the iliac fossa, deep to the 
abdominal wall 

b) A positive Carnett’s sign; Ask the patient to tense 
their abdominal muscles (either by lifting their head and 
shoulders, or by raising both their legs with straight 
knees from the examination table). A positive test (no 
change or an increase in pain) suggests that the 
abdominal wall is the origin of the pain, for example 
froma rectus sheath hematoma, muscle strain or 


Torso Trauma 


tumor 


Carnett's Sign 


Step 1 The cinicien identies and palgates the point cf maximal 
shdominal tenderness (resting pme portion) 


‘Step 2: The patient ratues both lepa OF the exameration tale (tenes potion) while 
the clinician palpate the atdomen 


Aternathvely, tNe patient caa raise their head gad phonders of the bad, tenting 
the abdominal oral 


Foste Carmes igr: Paipation of abdominal muscles in the tense paution elicits 
the same er mare tenderness at Me rect poumon  miacetarkmietsl tourer 
(abdominal wail prin). 


3) Ina hemodynamically stable (as in above case), 
imaging studies must be done first to confirm diagnosis 
of hematoma because management 1s conservative in 
majority of hemodynamically stable patients. 

CT imaging has been reported to be nearly 100% 
sensitive and specific for rectus sheath hematoma 
Typical CT findings include an often spindle-shaped 
Mass posterior to the rectus abdominis muscle Active 
extravasation appears as a hyper dense contrast blush 
within the mass 


4) Once rectus sheath hematoma is diagnosed, the 26 


patient's clinical condition determines appropriate 
treatment and disposition Treatment may be either 


Conservative or invasive. Conservative treatment is 
appropriate for patients who are hemodynamically 
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stable and have small nonexpanding hematomas in 
which symptoms are mild and the diagnosis is certain 
Conservative treatment of rectus sheath hematoma 
includes rest, analgesics, hematoma compression, ice 
packs, treatment of predisposing conditions; and if 
necessary, more aggressive therapies of intravenous 
fluid resuscitation, reversal of anticoagulation (based on 
INR) and blood transfusion. 


Reference: 

1) Rectus Sheath Hematoma: Mirondo Allen; Karlin E. 
Sevensma 

2) Norman Browse introduction to signs and symptoms 
of disease (4th edition): Page 359 


523) A 20 year old woman presents to the emergency 
department with a stab wound to the neck above the 
angle of the mandible. The patient’s blood pressure is 
110/80 mm kg, pulse rate is 100 bpm, and respiration 
rate is 24 breaths per minute. Between initial 
presentation and insertion of intravenous lines, the 
hematoma in the upper neck enlarges significantly. 
What should be the next step in the patient’s 
management? 


A) Barium swallow 

B) Flexible endoscopy 
C) Operative exploration 
D) Doppler ultrasound 
E) Angiography 


Correct: C (Operative exploration) 


This ıs a zone Ill penetrating neck injury. Although 
patient is hemodynamically stable, the expanding neck 
hematoma ıs an absolute indication of operative 
exploration in this case of penetrating neck trauma. If 
left to investigate, the patient may die from airway 
obstruction or from hypovolemic shock. 

If the patient was hemodynamically stable with a static, 
non-expanding neck hematoma, she would have been 


further investigated with CT-angiography to rule out any 
vascular injury 


Reference 
Schwartz Principle of Surgery (10" edition): Page 174- 
176 


$24) A 27 year old male patient had a single gunshot 
wound to the right chest with entrance wound 3.5 cm 
inferior to the nipple and the exit wound just below 
the scapula, A chest tube placed drained 400 mL of 
blood immediately with continued drainage of 50 to 75 
mL/hr. His blood pressure is 100/70 mm Hg after 1 U 
packed red blood cells and 1 U fresh frozen plasma. 
Abdominal examination is unremarkable, Chest x-ray 
reveals a reexpanded lung and no free air under the 
diaphragm. Which of the following is the best next 
step in his management? 


A) Admission and observation 
B) Peritoneal lavage 

C) Exploratory thoracotomy 
D) Exploratory laparotomy 

E) Local wound exploration 


Correct: D (Exploratory laparotomy) 


Gunshot wounds to the lower chest are often 

associated with intra-abdominal injuries. Any patient 
with a gunshot wound below the level of T4 should be 
subjected to abdominal exploration. The domes of the 
diaphragm are at the level of the nipples, and the 
diaphragm can rise to the level of T4 during maximal 
expiration, 

1) Exploratory thoracotomy is not automatically 
indicated because most parenchymal lung injuries will 
stop bleeding and heal spontaneously with tube 
thoracostomy alone. Indications for thoracic exploration 
for bleeding are 1500 mL of blood on initial chest tube 
placement or persistent bleeding at a rate of 200 ml/h 
for 4 hours or 100 ml/h for 8 hours. 

2) Peritoneal lavage is not indicated even when the 
abdominal examination is unremarkable. As many as 
25% of patients with negative physical findings and 
Negative peritoneal lavage will have significant intra- 
abdominal injuries in this setting. These injuries include 
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damage to the colon, kidney, pancreas, aorta, and 
diaphragm 

3) Local wound exploration is not recommended 
because tH: determination of diaphragmatic injury with 
this technique is unreliable, 


Reference 

1) Schwart Principle of Surgery (10" edition): Page 180- 
181 

2) SRB Manual of Surgery (6" edition): Page 139 

3) Pretest series 


525) A 30 year old man presents after being punched 
in the right eye. CT-scan shows blowout fracture of the 
right orbital floor. Which of the following findings 
mandates immediate surgical Intervention? 


A) A fracture of 25% of the orbital floor 
B) 1 mm of enophthalmos 

C) Periorbital ecchymosis 

D) Inability to move the right eye upward 
E) Traumatic optic neuropathy 


Correct: D (Inability to move the right eye upwards) 


Inability to move the eye upward suggests entrapment 
of the superior rectus muscle and mandates surgical 
release of the muscle. 

In blowout fractures, surgical intervention is indicated 
in patients with: 

1) Enophthalmos greater than 2 mm 

2) Diplopia on primary or inferior gaze 

3) Entrapment of extraocular muscles 

4) Fracture greater than 50% of the orbital floor 


Reference: 
Kanski’s Clinical Opthalmology (8" edition): Page 864- 
865 


526) Which of following injuries is Immediately life 
threatening? 


A) Thoracic aortic rupture 
B) Pelvic fracture 

C) Sucking chest wound 

D) Tracheo-bronchial Injury 
E) Pulmonary contusion 


Correct: C (Sucking chest wound) 


There are six immediately life threatening and six 
potentially life threatening injuries that need to be 
identified. 


Immediately life -Airway obstruction 
| threatening Injuries -Open pneumothorax 
(Should be sought outand -Tension pneumothorax 
managed during primary -Massive hemothorax 
| survey) -Flail chest 
i -Pericardial tamponade 
Potentially life threatening -Esophageal injuries 
(Should be sought outand -Tracheobronchial injuries 
managed during -Pulmonary contusion 


| secondary survey) -Myocardial contusion 
| -Rupture of diaphragm 
| -Rupture of aorta 
Reference: 


Bailey and Love (27° edition): Poge 366 


527) Which of the following is most common 
complication of Intercostal block? 


A) Pneumothorax 
B) Hemothorax 

C) Nerve damage 
D) Bleeding 

E) Fistula formation 


Correct: A (Pneumothorax) 


Complications of intercostal block include 
pneumothorax and intravascular injection. 


Reference: 
Washington Manual of Surgery (7° edition): Page 145 


528) Which of the following injuries, if not 
immediately attended, can lead to immediate 2€ 
deterioration of patient? 


A) Thoracic aortic rupture 
B) Pelvic fracture 

C) Sucking chest wound 

D) Tracheo-bronchial injury 
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E) Pulmonary contusion 
Correct: C (Sucking chest wound) 


While all the above mentioned injuries require urgent 
management, sucking chest wound requires the first 
and foremost treatment as it is an “immediately life 
threatening” injury and can lead to death of patient 
from hypoventilation and hypoxemia in a short time. 


Reference: 
Bailey and Love (27" edition): Page 368 


529) Which of the following is correct management of 
a sucking chest wound? 


A) 1-sided occlusive dressing with plastic sheet 
B) 2-sided occlusive dressing with plastic sheet 
C) 3-sided occlusive dressing with plastic sheet 
D) 3-sided occlusive dressing with plastic sheet 
followed by chest intubation 

E) Irrigation with warm normal saline 


Correct: D (3-sided dressing with plastic sheet followed 
by chest intubation) 


Average tracheal diameter in adults is 2.8 cm. When a 
chest wound that is greater than 2/3” of tracheal 
diameter (>3cm) forms following trauma, air is 
preferentially drawn in through the sucking chest 
wound into the pleural cavity rather than through the 
trachea. This sucking chest wound makes a “hissing” or 


“rushing” sound and does not allows lung to expand 
(because of air in pleural space with each inspiration) 
causing hypoventilation and hypoxemia, 

Thus the management revolves around partial closure 
of sucking chest wound so that air is preferentially 
drawn in through trachea, An occlusive plastic dressing 
is applied to the sucking chest wound such that 3 out of 
the 4 corners of wound are covered (three sided 
occlusive opsite dressing), On inspiration, this dressing 
does not allows air entry through the sucking chest 
wound, hence air is drawn in through trachea and lungs 
expand fully (look at figure given at bottom). The 
definitive management is insertion of chest drain 
remote from the site of wound. 


Management of sucking chest Wound 


Initial management Application of 3-sided occlusive 
dressing 45 
Definitive Chest intubation (remote from 
Management wound site) J 
Reference: 


Bailey and Love (27° edition): Page 366 


530) Which of the following should not be done in 
management of sucking chest wound (open 
pneumothorax? 


A) Chest intubation remote from wound site 

B) Covering of sucking chest wound with Opsite on 
three sides 

C) Covering of sucking chest wound with Opsite on all 


Air is preferentially drawn in and expired through the sucking chest wound into the pleural cavity 
rather than through the trachea (A) (B) 
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four sides 
D) Fluid resu «station 
£) High flow eon 


Correct: C (Covering of sucking chest wound with Opsite 
on all four sides) 


If all the four sides of sucking chest wound are covered, 
the inside trapped air in pleural cavity cannot escape. 
This can lead to conversion of open pneumothorax 
(sucking chest wound) into tension pneumothorax. 
Hence a three sided occlusive dressing is recommended 
to allow escape of air. 


Reference: 
Bailey and Love (27° edition): Page 366, 368 


$31) A 37 year old patient had a road traffic accident. 
On arrival in emergency department, Patient has 
difficulty breathing and complains of severe chest 
pain. On examination, breath sounds are reduced 
bilaterally. You hear a “hissing” sound from right side 
of chest where an open wound is also present. Whatis 
the immediate management step in this patient? 


A) Intubation and ventilation 
B) Chest intubation only 


On inspiration, dressing seals 
wound, preventing air entry 


TRAUMA 


C) Covering the wound with opsite 

D) Covering the wound with opsite on three sides 
followed by chest intubation 

E) Intercostal block 


Correct: D (Covering the wound with opsite on three 
sides followed by chest intubation) 


This patient has sucking chest wound (open 
pneumothorax) following chest trauma. A “hissing” or 
“rushing” sound is heard because of sucking in of chest 
wound preferentially from open chest wound, rather 
than through trachea. A 3-sided occlusive plastic 
dressing (to act as flutter type valve) on wound is initial 
management which is followed by chest intubation at a 
site remote from primary wound (definitive 
management). 


Reference: 
Bailey ond Love (27” edition): Page 368 


532) A 40 year old patient, with history of high speed 
road traffic accident (car vs car) and wearing no seat 
belt, presents to surgical emergency with unstable 
vitals. He is having a bruise on sternum. Which of 
following potentially life threatening injury should be 
suspected? 


Dressing allows trapped air to escape 
through untaped section of dressing on expiration 
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Gs: iy 


A) Rib fractures 
B) Superficial skin abrasions 


C) Rupture of aorta 
D) Massive hemothorax 
E) Rupture of diaphragm 


Correct: C (Rupture of aorta) 


While other mentioned injuries can occur following high 
speed road accidents, the patient should be particularly 
suspected of having thoracic aortic rupture because of 
presence of chest wall contusion with hemodynamic 
instability. 

Following external signs are indicative of potentially life 
threatening injury of thoracic aortic rupture. 

1) Bilateral clavicular fracture 

2) Fracture of first and second rib 

3) Fracture of sternum 

4) Chest wall contusion 

5) Fracture of scapula 

5) Multiple posterior rib fractures 

The patients usually die immediately (if transmural tear 
of aorta) or survive luckily (if adventitia spared). Signs in 
survivors include raised blood pressure, different blood 
pressure measurements between two upper limbs or 
between upper and lower limbs and a widened pulse 
pressure. 

Chest X-ray most commonly shows a widened 
mediastinum and confirmatory tests include CT-scan or 
trans-esophageal echocardiography. 

Lowering the blood pressure (<120mmHg) followed by 
repair is treatment which can be 

1) Endovascular: Intra-aortic stent placement 

2) Open surgery: Primary repair or excision with Dacron 
grafting 


Reference: 
Bailey and Love (27” edition): Page 370 


533) Which of following finding is indicative of major 
thoracic vessel injury? 


A) Absent breath sounds bilaterally 


B) Muffled heart sounds 

C) Widening of mediastinum 
D) Rib fracture 

E) Opacification of right lung 


Correct: C (Widening of mediastinum) 


Widening of mediastinum is most common finding in 
disruption of thoracic aorta following blunt trauma seen 
on erect chest radiograph. 

X-ray findings indicative of disruption of thoracic aorta 
are as follows 

Findings on chest radiograph suggestive of tear in 
descending thoracic aorta: 

1) Widening of mediastinum more than 8cm (due to 
mediastinal hematoma) is most common finding, 

2) Abnormal aortic contour/Loss of aortic knob 

3) Tracheal shift 

4) Nasogastric tube shift 

5) Left apical cap (apical pleural hematoma) 

6) Left/Right para-spinal stripe thickening 

7) Depressed left main stem bronchus 

8) Left pulmonary hilar hematoma 

9) Obliteration of aortico-pulmonary window 

10) Sternal/scapular fracture 

11) Multiple left sided rib fractures 

12) Massive left hemothorax 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 178 


534) A junior surgical resident passes his first central 
venous line via right subclavian approach to a septic 
patient who requires adequate volume resuscitation 
and central monitoring of intravascular volume, Few 
minutes later after the completion of procedure, the 
patient became tachypnec and complains of increasing 
dyspnea. His vitals are pulse: 104/min, blood pressure: 
90/60 mmHg, respiratory rate: 42/min. Examination 
shows distended neck veins and decreased breath 
sounds over right lung field compared to left side. 
Which complication has happened? 


A) Air embolism 
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p) Traumat #uncture of subclavian artery 
c) Tension ; »mothorax 

D) Damage t | oracic duct 

E) Damage te vrvical sympathetic chain 


Correct: C (Tension pneumothorax) 


One of the causes of tension pneumothorax is 
iatrogenic lung injuries (e.g. central venous puncture, 
biopsies of chest wall). 

Initially a closed pneumothorax develops i.e, patient has 
tachypnea, dyspnea, decreasing oxygen saturation. But 
due to flap valve mechanism, air accumulates with each 
inspiration by leaking into the pleural space but cannot 
leave because the tissue gets closed during expiration. 
Continuous building up of this air then leads to collapse 
of ipsilateral lung with expansion of ipsilateral pleural 
cavity that cross the midline to compress the opposite 
lung and the structures in between, On examination, 
this can be apparent in the form of deviation of trachea 
to the opposite side and hypotension (venous return 
decreases due to highly raised intra-thoracic pressure). 
This is termed “tension” pneumothorax and if not 
managed immediately can lead to death of patient. 

The risk of development of tension pneumothorax is 
higher when infra-clavicular/subclavian approach is 
used for passing central venous line, compared to 
internal jugular vein approach. 


Reference: 
Boiley and Love (27° edition): Page 367 


535) A 38 year old female patient is undergoing trucut 
biopsy of right breast (for a suspicious breast lump) 
under general anesthesia, Suddenly the ventilator 
alarms for a drop in oxygen saturation. On duty 
anesthetist is unable to hear breath sounds over right 
lung on auscultation. Palpation of trachea shows left 
sided tracheal deviation, What should be the 
appropriate management in this case? 


A) Right sided chest intubation 
B) Thoracotomy 
C) Left sided chest intubation 


D) Needle decompression followed by chest Intubation 
on right side 

E) Needle decompression followed by chest intubation 
on left side 


Correct: D (Needle decompression followed by chest 
intubation on right side) 


This patient has likely developed right sided tension 
pneumothorax either secondary to iatrogenic pleural 
injury (possibly due to inadvertent attempts for trucut 
biopsy) or due to airway injury secondary to forced 
mechanical ventilation. Absent breath sounds over right 
lung, decreasing oxygen saturation (secondary to lung 
compression by air in pleural space) and distended neck 
veins are initial signs which are followed by 
late/advanced signs of tracheal deviation to opposite 
side (in this case, left sided deviation) and hypotension 
(due to decreased venous return). 

Immediate management when these late signs are 
apparent includes needle decompression via a large 
bore cannula (18-G) inserted into second intercostal 
Space in midclavicular line (and afterwards connected to 
a bottle of normal saline which acts as a temporary 
“under water seal”. Definitive step ıs chest intubation 
on affected side. In this case right sided needle 
decompression followed by right sided chest intubation 
is appropriate management. 


Management of tension p 


| Immediate Needle 2™ intercostal 

| treatment decompression space in mid- 

I is ____ Clavicular line 
Definitive Chest intubation 5" intercostal 
treatment space in anterior 

Loo o i oO axillary line 

Reference: 


Bailey and Love (27° edition): Page 367 


536) A 28 year old male fell down froma tree after 
which he complains of progressive increase respiratory 
distress. He is rushed to nearby hospital. His initial 
vitals are: Blood pressure: 90/60 mmHg, pulse: 
108/min, Respiratory rate: 44/min. He appears 
tachypnec and cyanosed, neck veins are distended, 
trachea is shifted to left side. Auscultation reveals 
absent breath sounds over right lung field. What is 
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definitive management in this patient treatment? 


A) Endotracheal intubation and mechanical ventilation 
B) Tracheostomy 

C) Cricothyroidotomy 

D) Intercostal drains 

E) 100% oxygen inhalation via mask 


Correct: D (Intercostal drains) 


The patient has likely developed right sided tension 
pneumothorax after blunt chest trauma. 

Clinical signs indicative of tension pneumothorax are 
increasing 

1) Increasing restlessness 

2) Tachypnea 

3) Distended neck veins 

4) Hyper-resonance on percussion with absent breath 
sounds over atfected lung 

5) Tracheal deviation towards opposite side (e.g. left 
sided deviation in right tension pneumothorax) 

6) Decreasing blood pressure unresponsive to 
resuscitation (due to compression of major veins and 
decreased venous return to heart). 

Diagnosis ıs clinical and treatment should not be 
delayed for investigations. However in diagnostic 
difficulty, an urgent chest radiography is helpful. 

The definitive management in this case is chest 
intubation by passing intercostal drain, however 
immediate needle decompression should be done first 
because of risk of sudden death due to decreased 
cardiac output, hypoxemia and ventricular arrhythmias. 


Management of tension pneumothorax 


Immediate Needle 2 intercostal 
treatment decompression space in mid- 
davicular line 
5" intercostal 
space in anterior 
axillary line 


Definitive 
treatment 


Chest intubation 


Reference: 
Bailey and Love (27" edition): Page 367 


537) A 33 year old male patient with road traffic 
accident presents to surgical emergency with complain 
of difficulty in breathing. His neck veins appear 


distended and trachea is shitted to right with no 
breath sounds are present over left hemi-thorax on 
auscultation. What will the immediate next step? 


A) Chest intubation with intercostal drain 

B) Tracheostomy 

C) Endo tracheal intubation and mechanical 
ventilation 

D) Needle decompression through 2" intercostal space 
in midclavicular line 

E) Cricothyroidotomy 


Correct: D (Needle decompression through 2 
intercostal space in midclavicular line) 


The patient has developed left sided tension 
pneumothorax. Immediate management includes 
needle decompression via a large bore cannula (18-G) 
inserted into second intercostal space in midclavicular 
line (and afterwards connected to a bottle of normal 
saline which acts as a temporary “under water seal”. 
Definitive step is chest intubation on affected side. In 
this case left sided needle decompression followed by 
left sided chest intubation is appropriate management. 


Reference: 
Bailey and Love (27” edition): Page 367 


538) Which of following is correct regarding chest 
intubation? 


A) If connected with suction it does not need to be 
connected with under water seal 

B) If connected in series all the tubes should be 
immersed in 10-cm column of water 

C) Should be inserted in upper border of intercostal 
space 

D) Pressure should not exceed 30-40 cm of H20 

E) Should be inserted into lower border of intercostal 
space 


Correct: E (Should be inserted into lower border of 
intercostal space) 


Some important facts relating to chest intubation areas 
follows 
1) Chest tube should be inserted in lower border of 
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intercostal space to avoid damage to neurovascular 
bundle that ruas in the groove on inferior aspect of rib 
(Le. upper part of intercostal space). 

2) If connected in series, like that in “Glass bottle 
system’, chest tube should be immersed in at least 2cm 


column of water 

3) Ifa patient 1s ordered suction (e.g. in case if lungs fail 
to re-expand/significant drainage of fluid or air 
expected), a wet suction system is used that sets low 
pressure suction between 10-20 mmHg which is 
sufficient to maintain an adequate gentle flow of 
bubbles in chest tube from chest cavity. 


Reference: 
Bailey and Love (27th edition): Page 100, 386 


539) All are complications of internal jugular vein 
catheterization except? 


A) Thrombosis 

B) Damage to thoracic aorta 
C) Pneumothorax 

D) Brachial plexus injury 

E) Arterial rupture 


Correct: B (Damage to thoracic aorta) 


Complications of internal jugular vein are 


Complications Comments 
Carotid artery Carotid artery injury can lead to 
injury 
of central line passed via internal jugular 
vein approach. Direct pressure 
| application Is all that is needed. 
| 2) Hemothorax 
| 3) Carotid artery-internal jugular vein 
fistula formation 
| 4) Stroke 
Pneumothorax Pneumothorax is a risk with all 
Percutaneous passed catheters (risk is 
greatest for central venous catheter 
placed via infra-clavicular/subclavian 
approach compared to internal jugular 
approach) 
Serial radiographs are ordered to rule 
Out pneumothorax. 
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1) Bleeding: most common complication 
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Venous 
thrombosis 


It is a common complication with 
subclavian approach in which thrombosis 
occurs at the site where catheter enters 
the vein 

It is usually well tolerated in most 
patients because of collaterals but in 
patients of end stage renal disease who 
are planned for dialysis, this venous 
thrombosis can place a problem 
(multilumen catheter 15 also passed 
through subclavian vein and hence a 
thrombosed vessel can present a 
problem) 

-Alr embolus 

-Injury to brachial plexus/vapus nerve/ 
phrenic nerve 

-Perforation of right atrium (with 
resultant hemopericardium and/or 
cardiac tamponade) 

-Injury to trachea/esophagus/ thoracic 
duct 


Other 
complications 


Reference: 
Washington Manual of Surgery (7° edition): Page 297 


540) Which of the following is correct about flail 
segment? 


A) It has outward movement during inspiration only 
B) It has inward movement during expiration only 

C) It has inward movement during expiration and 
outward during inspiration 

D) It has inward during inspiration and outward 
movement during expiration 

E) It has outward movement both during inspiration 
and expiration 


Correct: D (It has inward during inspiration and outward 
movement during expiration) 


Flail chest is defined as three or more ribs fractured at 
two or more places. Most common mechanism is blunt 
chest trauma. The flail segment has a paradoxical 
movement i.e. 

1) It moves in during inspiration 

2) It moves out during expiration 

Two factors contribute to respiratory distress 

1) The inwards movement of flail chest during 
inspiration causes severe pain to patient who are 
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unable to breath properly (take rapid shallow breath). 
But this rarely compromised ventilation. 

2) Bruised lung parenchyma i.e, pulmonary contusion 
and decreased lung compliance are major contributors 
of acute respiratory failure that follows blunt chest 
trauma. The contused parenchyma has increased 
accumulation of blood (increased shunt fraction) that 
leads to ventilation/perfusion mismatch (even 
breathing 100% oxygen cannot oxygenate the blood in 
that area) and decreased compliance, 


The diagnosis of flail chest is clinically rather than 
radiological. However CT scan with contrast and 3D 
reconstruction of chest wall is “Gold standard” 
investigation. 


Reference: 
Bailey and Love (27° edition): Page 368 


541) A 33 year old patient is brought to emergency 
department following blunt chest trauma. He is having 
multiple fractures of ribs with a paradoxically moving 
segment seen on physical examination. An initial 
radiograph rules out tension pneumothorax. Even 
after few hours, patient is having severe respiratory 


distress with labored breathing despite administration, 
of analgesia. The oxygen saturation is low and not 
improving with high flow oxygen. What will be the 
Next step in management? 


A) Increase the dose of analgesia and oxygen 

B) Internal fixation of flail segment 

C) 100% Oxygen through face mask 

D) Chest intubation 

E) Endotracheal intubation and mechanical ventilation 


Correct: E (Endotracheal intubation and mechanical 
ventilation) 


As pleural cavity and lung parenchyma lies under ribs, 
with traumatic injury such as flail chest, damage to 
these structures may occur. Hence complications of fla 
chest include: 

1) Pulmonary contusion (A bruised lung) 

2) Hemothorax (Blood in pleural cavity) 

3) Tension pneumothorax (Air in pleu ral cavity) 

This patient is having a major underly ing pulmonary 
contusion in addition to flail segment This is because 
the flail segment itself is not sufficient: to cause acute 
respiratory failure. Rather it is most often due to 
underlying pulmonary contusion (increased blood 
accumulated in contused segments lezids to 
ventilation/perfusion mismatch along \with decreased 
compliance). 

Pulmonary contusion progresses in first’ 12 hours and 
initial chest radiograph may not show complete extent 
of damage. 

Management is as follows 

1) Initially in flail segment, high flow oxy gen, adequate 
analgesia and physiotherapy is all that is required. If 
patient is young with no other co-morbiolities, he canbe 
discharged home with adequate oral anal gesia, chest 
physiotherapy and spirometry. If patient i:s elderly with 
other co-morbidities (e.g. COPD), patient should be 
hospitalized and analgesia in form of conti nuous 
narcotic infusion, epidural catheter or patient 
controlled analgesia should be given. Interc ostal nerve 
blocks are also effective but they have been: largely 
replaced by epidural catheters. 

2) If patient develops respiratory failure des) ite 
adequate analgesia and oxygen therapy, it iridicates 
underlying pulmonary contusion (unrespons ive to 


Beunscamer 


oxygenaivi) Such patients should be sedated, 


intubated aid put on mechanical ventilation until the 
oxygen saturation improves, 
Reference 


1) Bailey and Love (27" edition); Page 368 
2) Schwart Principles of Surgery (10" edition): Page 164 


542) A 32 year old male suffers from blunt chest 
trauma. He is diagnosed as having flail chest. 
Intravenous opiate analgesia, intercostal block and 
supplemental oxygen have initially been given but the 
patient's dyspnea is not improving. An arterial blood 
gas analysis shows 

Pa02: 55mmhg (Normal range: 80-100 mmHg) 

PCO2: 5OmmHg (Normal range: 35-45 mmHg) 

Oxygen saturation: 76% (Normal >95%) 

What should be the next step in management? 


A) Continue opiate analgesia 

B) Sedation, intubation and mechanical ventilation 
C) Internal fixation of ribs 

D) Chest physiotherapy and spirometry 

E) Repeat arterial blood gas analysis 


Correct: B (Sedation, intubation and mechanical 
ventilation) 


Know complications of flail chest include 

1) Pulmonary contusion (35% cases) 

2) Hemothorax 

3) Tension pneumothorax 

This patient is having a major underlying pulmonary 
contusion in addition to flail segment that is leading to 
acute respiratory failure as evidenced by increasing 
carbon dioxide concentration and decreasing oxygen 
saturation. 

Pulmonary contusion progresses in first 12 hours and 
initial chest radiograph may not show complete extent 
of damage. 

Management is as follows 

1) Initially in flail segment, high flow oxygen, adequate 
analgesia (intravenous apioids/NSAIDS or intra-pleural 
local analgesia via in situ chest tube in present) and 
physiotherapy is all that is required. 

2) If patient develops respiratory failure despite 


adequate analgesia and oxygen therapy, it indicates 
underlying pulmonary contusion (unresponsive to 
oxygenation). Such patients should be sedated, 
intubated and put on mechanical ventilation until the 
oxygen saturation improves. Indications of mechanical 
ventilation in flail chest are: 


Indications of mechanical ventilation in flall chest 
1) Development of respiratory failure 
| 2) | Significant impedance by the flail segment to 
ventilation 
3) | A large pulmonary contusion 
4) | An uncooperative patlent (e.g owing to head injury) 
15) | General anesthesia given far another indication 


3) Internal fixation of ribs is usually not performed 
nowadays. However fixation ıs done if patient 
undergoes thoracotomy for some other reason in 
traumatized patient. 


Reference: 
1) Bailey ond Love (27” edition): Page 368 
2) Schwartz Principles of Surgery (10" edition): Page 164 


543) A 32 year old male presented with blunt trauma 
to right side of chest. He is complaining of severe pain 
at site of impact along with dyspnea. On examination, 
there is dullness to percussion along with absent 
breath sounds over right lung field. Additionally 5", 6" 
and 7" ribs left side are also fractured with a flail 
segment visible to be moving paradoxically. He is 
maintaining oxygen saturation at 97%. What will the 
best management in this patient? 


A) Endotracheal intubation and mechanical ventilation 
B) Chest intubation and paravertebral block 

C) Internal fixation of fractured ribs 

D) Intravenous opiate analgesia 

E) Needle thoracotomy in 2™ intercostal space 


Correct: B (Chest intubation and paravertebral block) 


Flail chest can cause following complications 
1) Pulmonary contusion 

2) Hemothorax 

3) Tension pneumothorax 

This patient is having flail chest complicated by 
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hemothorax. Hemothorax is evident by dullness to 
percussion with absent breath sounds over the lung 
field with broken overlying ribs, Hence both these 
needs to be managed 

The flail chest management will include administration 
of analgesia (by intravenous route/intercostal/para- 
vertebral block or via chest tube in situ) and high flow 
oxygen 

Underlying hemothorax is managed by chest intubation. 


Reference: 
1) Bailey and Love (27° edition): Page 368 
2) Schwartz Principles of Surgery (10" edition): Page 164 


544) Which of following indicates positive diagnostic 
peritoneal lavage indicating an urgent exploratory 
laparotomy? 


A) 1000 RBC/mI 
B) 10,000 RBC/ml 
C) 50,000 RBC/ml 
D) 75000 RBC/ml 
E) 100,000 RBC/ml 


Correct: E (100,000 RBC/ml) 


Diagnostic peritoneal lavage is used to diagnose intra- 
abdominal injury when patients cannot be serially 
examined for evolving signs of peritonitis. This is true 
for hemodynamically unstable patients (usually poly- 
trauma) who have low GSC or in patients of closed head 
injury. Important signs of peritonitis like tenderness or 
rebound tenderness cannot be elicited in such patient. 
Thus DPL is not a “patient dependent” test. 

A cannula is inserted below umbilicus (in case of 
pregnant female, supra-umbilical approach). 

Aspiration is performed for detecting of blood 

1) If >10ml frank blood is aspired, DPL is deemed 
positive representing significant intra-abdominal injury. 
After aspiration, 1000ml of warmed ringer lactate is 
allowed to enter the peritoneal cavity and is drained out 
via same cannula. This sample is sent for analysis. 


Abdominal 
trauma 


Parameters Penetrating 


thoraco- 


abdominal stab 


wound 
Red blood cells >100,000/ml >10,000/ml 
White blood cells. >500/ml >500/ml 
Amylase levels >19 IU/L >19IU/L 


~ DPL insertion 


Grossly positiveeffuent Positive return 


The presence of vegetable fiber, raised amylase levels, 
raised bilirubin and alkaline phosphatase levels are also 
positive findings on diagnostic peritoneal lavage. 
Another use of DPL is to rule out acute diaphragmatic 
rupture. If the lavage fluid drains through chest drain, it 
indicates perforation of diaphragm. 


Reference: 
1) Bailey and Love (27° edition): Page 322, 373 
2) Schwartz Principles of Surgery (10"* edition): Page 181 


545) Which of following is true regarding diagnostic 
peritoneal lavage? 


A) DPL is positive if RBCs >100,000/ml 

B) is indicated in stab wound only 

C) should never be done in stab wound Injury 
D) is negative if WBCs are more than 500 

E) is preferred over CT scan in stable patients 


Correct: A (Positive if RBCs >100,000/ml) 


Reference: 
1) Bailey ond Love (27" edition): Page 322, 373 
2) Schwartz Principles of Surgery (10" edition): Page 181 
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546) Wt f following indicates positive diagnostic peritoneal lavage? 


A) 1000 | il 
B) 10,000 + °F /mi 
c) 500 v 

D) 7500 nl 
E) 50 wE 


Correct: C (SOOWBCs/ml) 


Reference: 
1) Bailey and Love (27" edition): Page 322, 373 
2) Schwartz Principles of Surgery (10" edition): Page 181 


$47) In blunt abdominal trauma of abdomen, the investigation that will exclude intra-abdominal injury reliably in a 
patient with Slood pressure of 90/60 and pulse 110/minute 


is? 


A) Ultrasound 

B) Diagnostic peritoneal lavage 
C) Upper GI endoscopy 

D) CT with contrast 

E) Diagnostic laparoscopy 


Correct: D (CT with contrast) 


In total nine different parameters or combinations of parameters are used to define HD stability. The most used 
parameter is the systolic blood pressure (SBP) and the second most used parameter is a combination of SBP and heart 
rate (HR) measured either at admission or after fluid resuscitation. A blunt trauma patient is mainly defined as unstable 
1) If the SBP is below 90 mmHg 

2) If HR is higher than 120 bpm. 

By definition, the patient is hemodyamically stable. The best investigation for hemodynamically stable patients with 
blunt trauma is CT scan with contrast. 


Reference: 

1) Article on: “Definition of hemodynamic stability in blunt trauma patients: a systematic review and assessment 
amongst Dutch trauma team members”: NCBI 

2) Bailey and Love (27* edition): Page 37 


548) Which of following is preferred incision in blunt abdominal trauma for abdominal exploration? 


A) Always midline incision 
B) Right subcostal incision 
C) McBurney incision 

D) Transverse incision 

E) Para-rmcdian incision 
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Correct: A (Always midline incision) 


Abdominal exploration in adults is performed using a generous midline incision because of its versatility, For children 
under the age of 6, a transverse incision may be advantageous. 


Reference: 
Schwartz Principle of Surgery (10° edition): Page 188 


549) A patient suffers from blunt abdominal trauma. His blood pressure is 80/60mmHg and pulse 120/min. There Is 
generalized abdominal distention. He has not responded to 2 liter of fluid resuscitation, What should be the 
appropriate next step should be? 


A) Diagnostic peritoneal lavage 
B) FAST 

C) CT scan abdomen pelvis 

D) Exploratory laparotomy 

E) Four quadrant tap 


Correct: B (FAST) 


This patient is hemodynamically unstable (hypotension and tachycardia unresponsive to fluid resuscitation). FAST should 
be carried out to detect intra-abdominal bleeding, If FAST is positive then immediate laparotomy should be done for 
surgical control of bleeding. If FAST is equivocal, diagnostic peritoneal lavage should be done. 

Following blunt torso trauma, immediate resuscitation should be started and the patient be divided on their 
hemodynamic status after initial resuscitation into 

1) Hemodynamically normal patient 

2) Hemodynamically stable patient 

3) Hemodynamically unstable patient 


Hemodynamic 
status 


Management 


Hemodynamically Investigations can be completed before starting treatment. 

normal patient Hospital admission with serial examinations is all that is required 

Hemodynamically, "Limited number of investigations can be done that will guide that either patient can be dealt non- 
stable patient with operatively or requires surgical control of bleeding. 


multiple injuries CT-scan should be done to rule out occult injury and whether laparotomy Is required or not. 
laparoscopy can be used as an adjunct. 
Hemodynamically ` The detailed investigations needs to be suspended and patients should undergo surgical control of 
unstable patients bleeding as soon as possible. oe 
1) FAST should be done in hemodynamically unstable patient following “blunt” torso trauma to rule 
intra-abdominal free fluid. ? 
If FAST is equivocal, DPL can be done. 
2) Whole body CT is gold standard (but not readily available in most facilities) in severely injured ad 
patients with “blunt” torso trauma who have multiple possible sources of bleeding. ‘ 
| 3) Direct exploratory laparotomy in blunt abdominal trauma is indicated when signs of peritonitis are | 
present. Otherwise FAST is done first. If FAST unavailable, DPL is done, ; 
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Management in case of penetrating torso trauma is as follows: 


ClinteanmeMaTIOS Management 


1) Gunshot wound 


Hemodyoarically Operative exploration is mandatory 

unstable patent | z _ _ j 
Hemodynarnically | In hemodynamically stable patients with gunshot wound, management will depend upon the 
stable patient | site involved; 


1) In case of anterior abdomen: Operative exploration is mandatory as there is 90% chance 

| of injury to intra-abdominal/retroperitoneal organs. | 
2) If gunshot injury occurs to right upper quadrant and patient remains hemodynamically 
stable: CT scan should be done and if CT shows trajectory of bullet confined to liver only, 
such patients can be managed conservatively by non-operative management, 

| 3) In obese, hemodynamically stable patient, if the a low energy gunshot wound is thought 

_ to be tangential i.e. the bullet appeared to pass through the subcutaneous tissues and 
Appeared not to penetrate the abdominal cavity, CT scan or laparoscopy should be carried 

| Out to delineate the track of bullet and if no intra-peritoneal breach ıs found, patients can be 
managed conservatively. However in case of high energy gunshot wound, blast energy can 
damage the hollow abdominal organs and it will be better to proceed with exploration in 
such cases. 


2) Stab wound 


"Stab wound to abdomen, Operative exploration (laparotomy) is mandatory 
regardless of site, with any of i | 
| following signs: 
| 1) Unexplained hypotension | 
| 2) Bleeding from stab wound site 
3) Evisceration of abdominal 
contents through wound with 
signs of peritonitis (this does not | 
| includes omental protrusion 
| without any associated i 
_hypotension/bleeding/peritonitis) | me | 
Stab wound to anterior | Local wound exploration is done to look for peritoneal breach (A positive local wound 
abdominal wall in exploration is considered when posterior rectus sheath has been breached). If breach is 
hemodynamically stable patient | found, patient can be monitored by serial clinical examinations with laboratory test or CT- | 
with no above mentioned signs or | scan or laparoscopy. However the most accurate according to recent evidence is serial | 
with only protrusion of omentum | examination with laboratory testing. If signs of peritonitis develop, or laboratory test are 


with no abnormal, operative exploration should be under taken. 

„hypotension/bleeding/peritonitis | fe aT 
Stab wound to thoraco- 1) Laparoscopy should be done in these cases to rule out diaphragmatic aswellas | 
abdominal junction zones in | intraabdominal injuries. CT scan can detect intra-abdominal injuries but lacks sensitivity in 


hemodynamically stable patient | diagnosing diaphragmatic injuries. 
| 2) Operative exploration should be undertaken if there is damage to diaphragm and/or 


abdominal viscera on laparoscopy (can also be repaired laparoscopically depending upon 
| expertise) _ 
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3) Local wound exploration is contraindicated to prevent iatrogenic injury to diaphragm with: | 


concomitant risk of creating pneumothorax 


Stab wound to back/flank in Stab wounds to the flank and back should undergo triple contrast CT to assess for the 
hemodynamically stable patient | potential risk of retroperitoneal injuries of the colon, duodenum, and urinary tract 


| *Tangental GSWs may also be evaluated with dagnoste laparoscopy 
| ** A postve local wound exploration & detned as violation of the postenor lascia 


Algorithm for the evaluation of penetrating abdominal injuries. ASW = antenor abdominal stab wound; CT = computed 
tomography; DPL = diagnostic peritoneal lavage; GSW = gunshot wound; LWE = local wound exploration; RUQ = right upper quadrant; 


SW = stab wound. 
Reference: 


1) Schwartz Principle of Surgery (10 edition): Page 180-181 
2) SRB Manual of Surgery (6" edition): Page 139 
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$50) A 1 nt presented to surgical emergency 
followin: «od traffic accident (bike vs cart) with 
comp! ree abdominal pain, On examination, 
vitals a  120/min, Blood pressure; 80/60, RR: 
29/min => nas a bruise on right hypochondrium and a 
fracture t ib, What is the next best step? 

A) Cons: vive management 

B) CT scan abdomen pelvis 

C) Whale body CT scan 

D) Immediate exploratory laparotomy 

E) FAST 


Correct: E (FAST) 


Along with continued resuscitation in patient with blunt 
abdominal trauma, a rapid FAST scan will identify intra- 
abdominal bleeding. If free fluid is seen, then this 
necessitates immediate exploratory laparotomy for 
control of internal hemorrhage that is responsible for 
deranged vitals of patient. 


Reference: 
Schwartz Principle of Surgery (10° edition): Page 181 


551) A patient suffers blunt trauma to anterior 
abdominal wall. He is vitally stable at presentation but 
after 2 hours his condition suddenly deteriorates with 
a blood pressure of 70/40 mmHg and pulse of 
140/min. What is the most appropriate next step? 

A) DPL 

B) CT scan abdomen pelvis 

C) X-ray abdomen 

D) No need to investigate, shift to OT and go for 
laparotomy 

E) FAST 


Correct: E (FAST) 


All trauma patients are assumed to be in hemorrhagic 
shock until proven otherwise. The source of bleeding 


must be identified along with continued resuscitation. As 
patient is becoming hemodynamically unstable, it would 
not be advisable to take patient to CT-scanner, Rather 
FAST is best choice that will quickly indicate the presence 
of intra-abdominal bleeding (FAST can be done at same 
time as resuscitation along bed side). A Positive FAST in 
this case will indicate the need of urgent laparotomy 


If FAST is unavailable/equivocal, then diagnostic 
peritoneal lavage is done. 


Reference: 
1) Schwartz Principle of Surgery (10" edition): Page 181 
2) Washington Manual of Surgery (7° edition): Page 889 


552) A 33 year old patient with penetrating injury 
(gunshot wound) presented to surgical emergency. On 
examination: entry point is through right lower 
abdomen and exit wound is on his back. Patient is 
vitally stable. What should be the next step? 


A) Conservative management 
B) DPL 

C) Diagnostic laparoscopy 

D) Exploratory laparotomy 

E) Local wound exploration 


Correct: D (Exploratory laparotomy) 


The patient should undergo exploratory laparotomy to 
look for and repair the possible damage structures in 
peritoneal cavity. As the bullet exit point is through the 
back, special attention should be given to detection of 
injuries of retro-peritoneal organs and retroperitoneal 
hematomas. 


Reference: 
Bailey and Love (27° edition): Page 375 


553) Which of following is preferred incision in blunt abdominal trauma for abdominal exploration? 


A) Always midline incision 
B) Right subcostal incision 
C) McBurney incision 
D) Transverse incision 
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E) Para-median incision 


Correct: A (Always midline incision) 


Abdominal exploration in adults is performed using a generous midline incision because of its versatility. For children 
under the age of 6, a transverse incision may be advantageous. 


Reference: 
Schwartz Principle of Surgery (10° edition): Page 188 


554) Four points of probe placement in FAST for blunt 
thoraco-abdominal trauma are? 


A) Epigastrium, Right hypochondrium, Left lower chest 
and hypogastrium 

B) Epigastrium, Right hypochondrium, Left 
hypochondrium, and hypogastrium 

C) Epigastrium, Right lumbar region, Left lumbar region 
and hypogastrium 

D) Hypogastrium, right lumbar region, left lumbar 
region and right lower chest 

E) Hypogastrium, right lumber region, left lumber 
region and epigastrium 


Correct: B (Epigastrium, Right hypochondrium, Left 
hypochondrium and hypogastrium) 


Probe placement in FAST for blunt thoraco-abdominal 
trauma is placed at following sites 

Epigastrium 

Right hypochondrium 

Left hypochondrium 

Hypogastrium, 

uring FAST evaluation for torso trauma, following 
areas are inspected for free fluid/blood. 

1) Right paracolic gutter 

2) Morrison pouch (Hepato-renal recess) 

Supra-pubic region (peritoneal space in the pelvis) 
4) Left paracolic gutter 

Peri-splenic recess 

Pericardium 

reater than 100ml blood is detected reliably by FAST. 


OnBWNE 


w 


oou 


Reference: 
Washington Manual of Surgery (7” edition): Page 225 
2) Bailey and Love (26" edition): Poge 359 


m 
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555) A patient suffered from blunt Injury to the left 
upper abdomen. His pulse Is 110/min, B.P 110/70. 
What is next step in the management? 


A) Close observation 

B) CT abdomen pelvis 

C) Exploratory laparotomy 
D) Plain X rays 

E) Diagnostic laparoscopy 


Correct: B (CT abdomen pelvis) 


This patient is “hemodynamically stable”, hence 
investigations can be done to decide whether he need; 
operative or non-operative treatment The gold 
standard investigation is CT with IV contrast, 


Reference: 
Bailey and Love (27" edition): Page 373 


556) Which of following Is absolute contraindicatlons 
to diagnostic peritoneal lavage? 


A) Evisceration of intestines 
B) Pregnancy 

C) Infants 

D) Distended bladder 

E) None of the above 


Correct: A (Evisceration of intestines) 


The only absolute contraindication to DPL is clear 
indication for exploratory laparotomy. Evisceration of 
intestine is clear indication for exploratory laparotom; 
Relative contraindications include: Pregnancy, known 
coagulopathy, morbid obesity and previous abdomin? 
surgery. 
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Reference 
J) Schwartz Principles of Surgery (10" edition): Page 
179-181 


2) Bailey and Love (27" edition): Page 366, 373 


557) A 44 ld patient is received in surgical 
emergeny 1 punshot injury, Entry point is located 
in midep» num while the exit point lies in on right 
chest in ant. + oi axillary line at the level of 5" 
intercostal , ece. Patient is hemodynamically stable. 


Initial chest tube placement done and 120 ml of blood 
is seen in chest drain, What should be the next best 
step? 


A) Exploratory laparotomy 

B) Immediaty thoracotomy 

C) Laparotomy first, followed by thoracotomy 
D) X-ray chest 

E) Observation 


Correct: A (Exploratory Laparotomy) 


FEIIET 


Transpyloric plane 


Subcostal plane 


Anterior truncal gunshot wounds between the fourth 
intercostal space and the pubic symphysis whose 
trajectory as determined by radiograph or wound 
location indicates peritoneal penetration should 
undergo laparotomy. Thoracotomy ıs not indicated in 
this patient as drain out 1s 120 ml which do not meet 
the indications of urgent thoracotomy. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 180 


558) A 28 year old club dancer is brought to you with 
history of stab wound into the left hypochondrium. Or 
examination, heart rate is 90 bpm, blood pressure is 
120/70 mmHg. Air entry is bilaterally equal in both 
lung fields. What is next step in management? 


A) CT-scan 

B) Exploratory laparotomy 

C) Diagnostic peritoneal lavage 
D) FAST 
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E) Close observation 
Correct: D (Laparoscopy) 


Patient is having a stab wound injury in left 
hypochondrium, which is anatomically thoraco- 
abdominal junction zone. Any penetrating injury below 
5" intercostal space (roughly below nipples) should 
raise the suspicion of diaphragmatic injury and 
consequently associated abdominal injuries. This Is 
because diaphragm extend from 4" (at level of nipples) 
to 8" intercostal space during respiration. Hence both 
thoracic and abdominal cavities should be assessed in 
this type of injury. 

In the above mentioned patient who is vitally stable, 
diagnostic laparoscopy is preferred option compared to 
direct surgical exploration because: 

1) It can rule out intra-abdominal visceral injury and 
diaphragmatic injury before proceeding to laparotomy. 
Thus if no injury found, there is no need to proceed to 
laparotomy. This reduces the number of non- 
therapeutic laparotomies. 

2) If injury is found during laparoscopy, repair can be 
done at the same time. 

Laparotomy will be indicated in case of stab wound 
when there is: 

1) Unexplained hypotension 

2) Excessive bleeding from stab wound site 

3) When there is evisceration of abdominal contents 
4) When patient has signs and symptoms of peritonitis. 
Note that according to recent guidelines, omental 
Protrusion through stab with no associated above 
Mentioned features is not an indication of proceeding 
to direct surgical exploration. 

As injury to both the diaphragm and intra-abdominal 
viscera Can occur in stab wounds of thoraco-abdominal 
stab wounds, both cavities should be explored, This is 
preferably done by abdominal approach i.e. laparotomy 
because: 

2) Diaphragmatic injury can be ruled out and repaired if 
found (using prolene 1-0 be done using either simple 
interrupted or horizontal mattress suture technique) 
2) Any co-existing intra-abdominal injury can be ruled 
out and managed if found. 

Additional management includes chest tube placement 
if there is clinical or radiological evidence of 
pneumothorax. The decision to take concomitant 
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thoracotomy depends upon the results of chest 
intubation. Thoracotomy will be indicated if there Is: 
1500m! blood accumulation in chest tube bottle 
immediately or accumulation of blood at the rate of 
200mi/hour for 3-4 hours or 100ml/hour for 8 hours), 
If there was no clear evidence 

Note that local exploration of hypochondrial stab 
wound under local anesthesia is contra-indicated as 
there is a risk of damaging pleura and creation of an 
“iatrogenic pneumothorax. Also the diaphragmatic 
injuries cannot be assessed by this approach, Wound 
exploration are better reserved in doubtful stab wounds 
over anterior abdomen. 


Reference: 

1) Schwartz Principles of Surgery (10 edition): Page 
179-181 

2) SRB Manual of Surgery (6 edition): Page 139 

3) Boiley and Love (27" edition): Page 366, 373 

4) Atlas of Human Anatomy by Frank.H Netter (5 
edition) 


559) A 34 year old female patient was brought to 
emergency department with history of stab wound. On 
examination, there is a 4cm stab wound In right 
hypochondrium through which omentum is 
protruding. Patient is vitally stable. Which of the 
following is next best step? 


A) CT scan with contrast 

B) Observation 

C) Laparoscopy 

D) Surgical exploration 

E) Manual reduction and closure of wound 


Correct: C (Laparoscopy) 


According to recent guidelines, omental protrusion 
through stab wound with no associated bleeding from 
wound site/hypotension/features of peritonitis can be 
dealt conservatively. There are two main concerns in 
patients with hypochondrial stab wounds: 

1) Damage to diaphragm 

2) Damage to abdominal viscera 

Laparoscopy can rule out both the above mentioned 
injuries, Additionally therapeutic procedures can also be 
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TRAUMA 
performed junctional zone. Hence both thoracic and abdominal 
cavities should be assessed In this type of injury. 
Reference As patient is hemodynamically stable, diagnostic 
1) Schwartz 'rinciple of Surgery (10" edition); Page 181 Investigations can be performed to look for exact 
2) SRB Manuci of Surgery (6" edition); Page 139 number and types of injuries. Two investigations are 
usually done 
560) A 17 your old male suffers from a stab wound 1) CT-scan: CT scan is over all the imaging modality of 
injury on left 7 intercostal space. He is vitally stable, choice in torso trauma. But in thorac-abdominal 
Breath sounds are equal bilaterally and abdomen is junctional zone, CT scan has a comparatively low 
soft, non-tender. What is the best step in sensitivity in detecting diaphragmatic and abdominal 
management? visceral injures. 
2) Diagnostic laparoscopy is more useful in this 
A) Local wound exploration junctional zone and will essentially rule out both 
B) Thoracotomy abdominal and diaphragmatic injuries. 
C) Diagnostic laparoscopy 
D) CT-scan of abdomen Reference: 
£) Exploratory Laparotomy 1) Schwartz Principles of Surgery (10” edition): Page 
179-181 
Correct: C (Diagnostic laparoscopy) 2) SRB Manual of Surgery (6* edition): Page 139 


7* intercostal space falls in thoraco-abdominal 


561) A patient presented with complaint of flank pain and gross hematuria following a kick in left flank during a fight. 
On examination: Vitals are Blood pressure; 110/70, Pulse: 90/min, Respiratory rate: 20/min. Abdomen is soft and 
non-tender. What is next best step in management? 


A) CT scan with contrast 
B) Exploratory laparotomy 
C) Cystourethroscopy 

D) Intravenous urography 
E) Radionuclide scan 


Correct: A (CT scan with contrast) 


In stable patients with suspected intra-abdominal visceral injury (spleen in this case) or renal/urological tract injury, CT- 
Abdomen/pelvis with contrast is investigation of choice. 


Reference: 
Bailey and Love (27" edition): Page 375, 376 
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562) A patient presents with stab wound in left 2™ intercostal space. Which of the following structures Is most likely 
damaged? 


A) Left atrium 
B) Left ventricle 
C) Right atrium 
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D) Right ventricle 
E) Superior vena cava 


Correct: A (Left atrium) 
Following structures can be damaged with stab wound injury into left second intercostal space 
1) Pulmonary trunk 


2) Left pulmonary artery 
3) Left atrium 


Pulmonary trunk 


Second intercostal space 


Knife stabbed in i 
second intercostal —— nm, | 
space f. 
Left atrium 


Reference: 
1) Washington Manual of Surgery (7° edition): Page 215 
> 2) Atlas of Human Anatomy by Fronk.H Netter (5* edition 


| 563) Pneumothorax most commonly occurs after which of following procedures? 
A) Internal jugular vein catheterization 


B) External jugular vein catheterization 
C) Subclavian vein catheterization 
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D) Biers incih 
E) Clavicula” *acture 


Correct: C( Subclavian catheterization) 


The risk of pneumothorax is higher with central venous catheterization via subclavian approach. 


Reference, 
Washington Manual of Surgery (7" edition): Page 266 


564) A 30 year old male presented to surgical emergency in a shocked state. On examination, a penetrating injury is 
noted over right 2" intercostal space medial to midclavicular line. In emergency room, immediate resuscitation is 
started but despite all efforts, patient’s condition is worsening. Considering the anatomical relations, which of 
following is most likely cause of patient's condition? 


A) Injury to great vessels of the heart 
B) Hemothorax 

C) Pneumothorax 

D) Tension pneumothorax 

E) Diaphragmatic rupture 


Correct: A (Injury to great vessels of heart) 


Great vessel injury and cardiac injury (with associated tamponade) should be suspected in hemodynamically unstable 
patients when penetrating injury is: 
1) Between clavicle above and costal margin below 
and 
2) Medial to mid-clavicular lines 
Important structures that can be damaged in intercostal space penetrating injury are as follows 


Intercostal space (medial to Structures damaged on right side Structures damaged on left side 

midclavicular line) 

1" intercostal space Upper part of superior vena cava | Arch and descending part of aorta 

2™ intercostal space g a Superior vena cava, right pulmonary artery. Pulmonary trunk, left pulmonary artery a 
Aorta can be damaged on either side Left atnum 

3", 4" and 5" intercostal Right atrium injury = ~ Right or left ventricle can be damaged. Overall 


Space right ventricular injuries are most common 
| (due to its anterior location). j 
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Third costa! cartilage 


Sixth costal cartilage 


Lett commen carota artery 


Len ntem ppa ven 
Left subctran artery 
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Penetratiny, injuries to left atrium are least likely as it lies on most posterior aspect, being covered by other chambers. 


Referenti 


Washington Manual of Surgery (7" edition); Page 215 


565) A 25 year old male was brought to surgical 
emergency with blunt chest trauma following 
deceleration motor vehicle collision (car vs tree), On 
examination, vitals are; Blood pressure: 90/60 mmHg, 
Pulse 101/min, Respiratory rate; 30/min. Neck veins 
are distended and there is a bruise just to the side of 
sternum. On auscultation, air entry is equal bilaterally 
but heart sounds are not clearly audible (muffled). 
What is your diagnosis? 


A) Tension pneumothorax 
B) Open pneumothorax 
C) Massive hemothorax 
D) Cardiac tamponade 

E) Fracture of sternum 


Correct: D (Cardiac tamponade) 


Ina patient with blunt/penetrating chest trauma who 
presents in emergency in a state of shock with 
distended neck veins, two possibilities should always be 
tuled out 

1) Tension pneumothorax 

2) Cardiac tamponade. 

Tension pneumothorax is ruled out by the fact that air 
entry is equal in both lungs (should have been absent 
over collapsed lung) and also respiratory rate is in 
acceptable range (should have been tachypnec). Also 
there is no mentioning of respiratory distress 
experienced by patient. In contrast, muffled heart 
sounds and jugular venous distention together with 
sternal bruise are highly suggestive of cardiac 
tamponade. 

Cardiac tamponade is defined by “Beck’s triad” of 

1) Raised jugular venous pressure 

2) Muffled heart sounds 

3) Hypotension 

The source of blood accumulating inside pericardial sac 
can be from either rupture of myocardium or laceration 
of coronary artery. 


Massive hemothorax, neck veins are flat and breath 
sounds are absent with dull percussion. 


Reference: 
Bailey and Love (27° edition): Page 367 


566) Which of following Is correct statement (with 
regards to cardiac tamponade) 


A) Kussmaul sign is increased neck veins on expiration 
B) Pulses paradoxus is decreased blood pressure on 
expiration 

C) Pulses paradoxux has no relation with respiration 
D) Becks triad is venous distention, hypotension and 
pulses paradoxus 

E) Aspiration of little amount of fluid can lead to 
symptomatic relief 


Correct: E (Aspiration of little amount of fluid can lead 
to symptomatic relief ) 


Accumulation of a small amount (even 50 ml) of blood 
in non-distensible pericardial sac can lead toa 
tamponade effect that causes compression of heart 
with equalization of pressures in all the four chambers 
along with decreased venous return. Aspiration of a 
small amount of fluid (15-20ml), thus can lead to 
symptomatic relief. 

Kussmaul sign is paradoxical rise in jugular venous 
pressure on inspiration. It is seen in constrictive 
pericarditis, restrictive cardiomyopathy, right 
ventricular infarction /failure. It is not seen in cardiac 
tamponade. 

Pulses paradoxus is an abnormally large decrease in 


systolic blood pressure during inspiration. The normal 285 
fall in pressure is less than 10 mmHg. When the drop is 

more than 10 mmHg, it is referred to as pulses 

paradoxus. It is seen in cardiac tamponade, obstructive 

lung disease (asthma, COPD) and chronic sleep apnea. It 

is one of the main differentiating features between 

cardiac tamponade and tension pneumothorax. 
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Beck’s triad consists of jugular venous distention, 
systemic hypotension and muffled/distant heart 
sounds. It 1s diagnostic of cardiac tamponade. 
(See pericardiocentesis on bottom of page) 


Reference: 
1) Bed side techniques 
2) Washington Manual of Surgery (7° edition): Page 209 


567) A 22 year old boy falls from bicycle and is run 
over by a truck. On arrival in emergency room, he is 
awake, alert but appears frightened. The chest 
radiograph suggests an air-fluid level In left lower lung 
field and nasogastric tube seems to coil upward into 
left chest. Which of following is the next best step in 

| his management? 


A) Diagnostic peritoneal lavage 
B) Laparotomy 

C) Thoracotomy 

D) Esophago-gastroscopy 

E) Placement of a left chest tube 


Correct: B (Laparotomy) 
In the context of a blunt compressive injury (run over by 


truck) with an air fluid level seen in left lower chest 
along with coiling of nasogastric tube in left chest 


Pencardiocentesis is indicated for patients with evidence of pericardial tamponade. A. Access to the pericardium is obtained 
through a subuphoid approach. with the needle angled 45° up from the chest wall and toward the left shoulder. B, Seldinger technique is 
used to place a pigtail catheter Blood can be repeatedly aspirated with a syringe, of the tubing may be attached to a gravity drain. Evacuation 
of unclotted pencardial blood prevents subendocardial ischemia and stabilizes the patient for transport to the operating room for stemotomy. 


(shows intestinal herniation into chest), this patient has 
most likely suffered from acute diaphragmatic rupture 
(see figure) 


, Compressed left lung 
i , Small intestino, in 


— Liver 
up into chest 


hemla 


Immediate laparotomy is indicated in this patient in 
order to pull back the intestinal contents from thoracic 
cavity, back into peritoneal cavity along with repair of 
diaphragm (prolene 1-0 in simple interrupted or 
horizontal mattress sutures pattern). The repair of acute 
traumatic diaphragmatic hernia is necessary because 
there is a high risk of strangulation and bowel gangrene 
of prolapsed abdominal contents. 
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incase of chrome diaphragmatic rupture (usually a 
missed diagnosis after injury), the surgical approach can 
be either thoracic or abdominal but in acute cases, itis 
always abdominal, 

Note that in acute cases, initial chest radiograph with 
nasogastric tube placement can be helpful but in 
doubtful cases, diagnostic laparoscopy or video assisted 
thoracoscopy can be done. Diagnostic laparoscopy has 
the obvinus advantage of being diagnostic as well as 
therapeutic procedure. 


Reference 
Bailey and Love (27" edition): Page 371 


568) Which of following is the best test for diagnosing 
esophageal perforation? 


A) CT scan 

B) Chest X-ray 

C) Esophagogram with water soluble contrast 
D) FAST examination 

E) MRI with contrast 


Correct: C (Esophagogram with water soluble contrast) 


The diagnosis of esophageal perforation is confirmed 
with a contrast esophagogram (demonstrate 
extravasation of contrast from perforated site in 90% of 
patients). The use of a water-soluble medium such as 
gastrografin is preferred because it is less irritant. 
Esophagogram should be done in right lateral decubitus 
Position because this way, whole of the esophagus is 
filled with contrast and the site of perforation will 
become clearly evident with contrast leakage. If this 
Study is done in upright position, contrast may pass 
rapidly forwards and may not leak out of perforated 
site, thus giving a false negative result (10% false 


negative rate). Esophagoscopy is usually combined with 
esophagogram for diagnosing esophageal injuries. 
Chest X-ray and CT scan may show findings indicative of 
esophageal perforation (pleural effusion, pneumo- 
mediastinum) but are not the definitive diagnostic tests. 


Reference: 
1) Boiley and Love (27” edition): Page 370 
2) Washington manual of surgery 7" edition page 342 


569) Which of following is indication for surgical repair 
of esophageal perforation/rupture? 


A) Septic shock 

B) Minimal septic load 

C) Perforation limited to mediastinum 
D) Perforation by flexible endoscope 
E) Perforation of cervical esophagus 


Correct: A (Septic shock) 
Factors that favor non- Factors that favor 
operative management Operative management 
“Small septic load Large septic load 
| Minimal cardiovascular Septic shock 
upset Bae a 
“Perforation confinedto Pleura breached 
mediastinum . 
| Perforation by flexible Boerhaave’s syndrome 
endoscope 
“Perforation of cervical Perforation of abdominal 
esophagus esophagus 
Reference: 


Bailey and Love (27° edition): Page 993 


570) What is appropriate management of patient with esophageal perforation presenting after 24 hours of onset of 


symptoms? 


A) Observation and conservative management 

B) Exploration and primary repair 

C) Exploration, drainage and feeding jejunostomy 
D) Exploration, repair and gastro-jejunostomy 


E) Exploration, excision of damaged segment and colon interposition during the same operation 
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Correct: C (Exploration, drainage and feeding jejunostomy) 


The key factor in optimal management of esophageal perforation is early diagnosis. 
Operative treatment ıs as follows: 


Time of presentation following Operative treatment 


perforation 
Presentation within 24 hours 1) Primary closure of perforation is done Z 
2) This closure is reinforced by use of pleural patch or Nissen’s fundoplication 
3) Survival rate in this case is 80-90% 


Presentation after 24 hours Survival rate 1s <50% and is not influenced by type of operative procedure done. 
Following procedures can be done | 
1) Drainage (of mediastinum) alone can be done 2) Drainage + closure of perforation can 
be attempted in case of small perforation 
3) Drainage + resection of inflamed damaged tissue | 
4) Drainage + exclusion and diversion (in severe traumatic injuries). 
On recovery from sepsis, a sub-sternal colon interposition graft is used for | 
reconstruction later. | 
Along with drainage, a feeding jejunostomy is created. This allows prolonged enteral | 
__nutntion of patient. | 


| Reference: 
| 1) Schwartz Principles of Surgery (10™ edition): Page 1019 
| 2) Washington Manual of Surgery (7° edition): Page 306 


571) A young patient presented to emergency department after motor vehicle accident. He is complaining of dyspnea 
and severe respiratory distress. Endotracheal intubation is performed. On examination, palpable crepitus is noted In 
neck and there are decreased breath sounds over right lung field. Chest X-ray shows cervical emphysema, 
emphysema in mediastinum (pneumo-mediastinum) and right sided pneumothorax. Which of following injury should 
be suspected? 


A) Tracheo-bronchial injury 
B) Injury to esophagus 

C) Injury to thoracic aorta 
D) Sucking chest wound 

E) Pulmonary contusion 


Correct: A (Tracheo-bronchial injury) 


Following blunt trauma to tracheobronchial system, following features (on clinical examination and chest X-ray) are high 
suggestive of injury 

1) Emphysema (sub-cutaneous, mediastinal) 

2) Respiratory distress 

3) Hemoptysis 

4) Pneumothorax 

The patient has no wound on chest to suggest sucking chest wound (open pneumothorax). Similarly esophageal injuries 


do not present with large amount of emphysema and respiratory distress. 
Initial chest X-rays will show most of the injuries. Bronchoscopy should be carried out in case if massive air leak is 
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suspected 
Management includes intubation of the unaffected bronchus (using endo-luminal tube) and operative repair in case of 
extensive injuries, 


Reference. 

1) Bailey and Love (27" edition): Page 370 

2) Schwartz Principles of Surgery (10" edition): Page 200 
3) Fischer Mastery of Surgery: Page 1412-1414 


572) A pregnant lady suffers from blunt abdominal trauma, On being received in emergency department, in which of 
the following position would you place her? 


A) Prone position 

B) Supine left lateral position 
C) Supine right lateral position 
D) Standing position 

E) Sitting position 


Correct: B (Supine left lateral position) 


Some important facts relating to abdominal trauma in pregnancy are as follows 

1) Trauma related mortality in pregnant patients is 50%. 

2) Most common cause of blunt trauma are motor vehicle accidents. 

2) Penetrating injuries are less common (protective effect of gravid uterus). 

1) Fetal heart monitoring and an urgent obstetrical consultation should be obtained when gestation is >20 weeks. 

2) Mother should be placed in left lateral decubitus position (to off load pressure of gravid uterus on inferior vena cava) 


AS 


3) Provision of supplemental oxygen 


4) Concerns for fetal wellbeing should not preclude any urgent operative or radiological investigation e.g. an X-ray of 
right femur for a possible right limb deformity after trauma. 
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4) Placental abruption following trauma is most common cause of fetal demise and typically presents with vaginal 
bleeding, If fetus is at least 26 weeks gestation and the mother dies, postmortem caesarean section should be 
performed immediately 


Reference: 
Washington Manual of Surgery (7th edition): Page 233 


573) A 28 year old male presents to surgical emergency with a penetrating Injury (stab wound) to the base of neck. 
Which of following is most dreadful sign requiring immediate surgical exploration? 


A) Subcutaneous emphysema 
B) Hoarseness 

C) Expanding hematoma 

D) Dysphonia 

E) Dysphagia 


Correct: C (Expanding hematoma) 


Patients with penetrating neck injuries can be divided into 

1) Hemodynamıcally unstable patients 

2) Hemodynamically stable patients (symptomatic) 

3) Hemodynamically stable patients (asymptomatic) 

All hemodynamically unstable patients and hemodynamically stable “symptomatic” patients require neck exploration. 


Signs mandating operative exploration in penetrating neck injury 


1) Hemodynamically unstable patient 
2) Expanding neck hematoma (most important) 


3) Uncontrolled hemorrhage a: 4 


4) Massive hemoptysis -—-——_| 


5) Signs of acute airway obstruction (dysphonia, stridor, hoarseness) ae 
6) ` Signs of visceral injury (subcutaneous air, hemoptysis, dysphagia), OO anaa j 
7) Signs and symptoms neurological injury: lower cranial nerve, brachial plexus injury, signs and symptoms referable to | 

carotid artery injury (stroke or altered mental status) 


Hemodynamically stable “a-symptomatic” patients should be investigated first before proceeding to operative 
exploration. Management depends upon zone of neck involved (zones described in diagram below) 


Management in hemodynamically stable asymptomatic patients 
Neck zone Management Biev- | 


Zone land Zone III Investigation should be done first before operative exploration 
-> CT-angiography (to rule out vascular injury) 
> Additional investigations may be done depending upon symptoms and signs and include 
D esophagogram with esophagoscopy (to rule out esophageal injury) and bronchoscopy (to rule out 
tracheal injury) 


Zone Il Observation 
OR 
CT-angiography +/- esophagogram +/- esophagoscopy +/- bronchoscopy _ 
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For the purpose of evaluating penetrating injuries, the neck Is divided Into three zones 
Zone Ill: Is above the angle of mandible 

Zone Il: Is located between the clavicles and the angle of mandible 

Zone |: Below the levels of clavicular heads (Also known as thoracic outlet) 


Reference: 
Schwartz Principle of Surgery (10" edition): Page 174-176 


574) A patient suffering from blunt chest trauma is received in surgical emergency. He is hemodynamically unstable 
with flat neck veins. Chest examination shows reduced breath sounds over right lung with dullness to percussion. 


Right sided chest intubation is done. Which of following is most likely indication of urgent thoracotomy in this 
patient? 


A) 1000 ml blood in chest tube immediately after drain placement 

B) 200-250ml/hour blood in chest tube bottle for consecutive 3-4 hours 
C) 100ml/hour blood in chest tube bottle for consecutively 4-5 hours 

D) 500 ml blood in chest tube bottle immediately after drain placement 
E) None of the above 


LN 


Correct: B (200-250ml/hour blood in chest tube bottle for consecutive 3-4 hours) 


Sources of blood in hemothorax are: [ 


(RRR 
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Mechanism of injury Source of bleeding 


Blunt chest trauma 1) Intercostal arteries (most common) 
2) Internal mammary artery (sometimes) 


Penetrating chest trauma Blood leaking from either thoracic or abdominal viscera 


Indications for urgent thoracotomy are as follows: 


Indications of urgent thoracotomy 


1) Immediate drainage of 1500ml blood in collection bottle after chest tube insertion 
2) Drainage of 200ml blood into collection bottle consecutively over next 3-4 hours 
3) Drainage of 100ml blood into collection bottle consecutively for at least 8 hours 

4) Drainage of 120ml blood into collection bottle consecutively for 15 minutes. 


Reference: 
Bailey and Love (27° edition): Page 386 


575) Which of following is an indication for urgent thoracotomy? 


A) Severe pulmonary trauma 

B) Penetrating injury to heart 

C) Blunt trauma to the heart 

D) Flail chest 

E) More than 200ml blood in the chest drain for three hours 


Correct: E (More than 200m! blood in the chest drain for three hours) 


Following chest trauma, if on chest intubation, following findings are noted, the patient should have urgent 
thoracotomy. 


Indications of urgent thorecotomy 


1) Immediate drainage of 1500m! blood in collection bottle after chest tube insertion 
2) Drainage of 200m! blood into collection bottle consecutively over next 3-4 hours 
3) _ Drainage of 100ml blood into collection bottle consecutively for at least 8hours č "| 


All these findings are indicative of internal hemorrhage that requires surgical control. The “urgency” of thoracotomy will 
be guided by the clinical status of patient e.g. in above mentioned case, if the patient with 1500ml blood in chest tube is 
hemodynamically unstable e.g. blood pressure is <60mmHg, emergency department thoracotomy will be preferred over 
planned operative room thoracotomy. 

Urgent thoracotomy following trauma can be of two types 

1) Emergency department (Resuscitative) thoracotomy done in the resuscitation room/emergency department/trauma 
bay where patient was initially received. 

2) Planned emergency thoracotomy done in operating room after shifting of patient. 

Whether to perform emergency department thoracotomy or operating room thoracotomy depends upon clinical status 
of patient. Those patients who are in most extreme of situations where there is even no time of shifting to operating 
theater should be dealt in emergency room. If the time and clinical status allows, then planned operative room 
thoracotomy should be preferred as operating theater has additional facilities of proper illumination, auto-transfusion 


and by pass 
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facilities. 
Some Indic aricns where emergency room thoracotomy is preferably done are given below: 


ergency department thoracotomy 
Salvageable post Injury For performing Internal cardiac massage in following situations 
| cardiac arrest 

| A) Patients sustaining witnessed penetrating trauma 

> to the torso with less than 15 min of prehospital CPR 


= to the neck or extremities with less than 5 min of prehospital CPR 


| | B) Patients sustaining witnessed blunt trauma with less than 10 min of prehospital CPR 


| Persistent post injury severe To look for cause of persistently decreasing systolic blood pressure which can be due to following 
hypotension (Systolic blood 
pressure < 60 mmHg) dueto A) Hemorrhage 

| > Intra-thoracic: e.g. initial drainage of 1500ml of blood in chest drain in case of blunt trauma 

| (1000m1 in penetrating trauma) Or ongoing hemorrhage of more than 200mI/hour over 3-4 hours 


2) Cardiac tamponade (to release tamponade in patients with penetrating thoracic trauma who 
are deteriorating too rapidly for a sub-xiphoid pericardial window to be created) 


3) Air embolism (controlling massive air leak) 


| Contraindicatlons 

| In case of Penetrating trauma: 

| > CPR greater than 15 min 

No signs of life 

(pupillary response, respiratory effort, motor activity) 


In case of Blunt trauma: 

-> CPR greater than 5 minutes in absence of endotracheal tube 

or 

-> CPR greater than 10 min (despite endotracheal intubation) 
> No signs of life 5 


Reference: 
1) Schwartz Principle of Surgery (10" edition): Page 167 
2) Bailey and Love (27" edition): Page 371 


576) Most common approach used for resuscitative Resuscitative thoracotomy is best accomplished by the 
thoracotomy is? use of left anterolateral thoracotomy usually through 
the fifth intercostal space 
A) Trap door thoracotomy 29: 
B) Anterolateral thoracotomy Reference: 
C) Posterolateral thoracotomy 1) Schwartz Principles of Surgery (10° edition): Poge 
D) Clamshell incision 168, 188 
E) Median sternotomy 2) Bailey and Love (27 edition): Page 371 
Correct: B (Anterolateral thoracotomy) 577) A 44 year old male had a fall from height (about 
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17 feet). He developed abdominal pain and distention. 
On arrival in emergency department, patient was In 
state of profound shock. Which viscera is likely to be 
damaged? 


A) Liver 

B) Spleen 

C) Kidney 

D) Small intestine 
E) Pancreas 


Correct: B (Spleen) 


The site of impact primarily determines which 
abdominal viscera is damaged after blunt abdominal 
trauma. Splenic injuries are most common with left 
sided impacts while liver injuries are most common with 
injuries around right hypochondrium and epigastrium, 
However both spleen and liver are over all most 


commonly damaged organs in blunt abdominal trauma 
(account for 75% of all blunt intra-abdominal injuries), 
Most of the statistics are consistent with the fact that 
spleen is over all most commonly damaged viscera after 
blunt abdominal trauma followed by liver. However few 
recent research statistics have demonstrated that liver 
injuries are more common than spleen injuries (advent 
of CT-scan has demonstrated increasing number of 
occult liver injuries that were previously un-detected), 
Still majority of the literature is consistent with spleen 
being most commonly injured viscera following blunt 
abdominal trauma. 

To the contrary, liver is most commonly damaged intra- 
abdominal organ after penetrating abdominal injuries. 


Reference: 
Sabiston Textbook of Surgery (20" edition): Page 458 


578) Which of following is an indication of Emergency room thoracotomy? 


A) Major blunt chest trauma with 15 minutes prehospital CPR 


B) Comatose patient 


C) Pulseless patient with Stab in left parasternal region and 10 minutes prehospital CPR 
D) Penetrating trauma with more than 20 minutes prehospital CPR 


E) None of the above 


Correct: C (Pulseless patient with Stab in left parasternal region and 10 minutes prehospital CPR) 


A stab wound in left parasternal region with a pulseless patient is highly suggestive of cardiac injury/tamponade. This 
falls under the category of “Post-injury severe hypotension” that is an indication of emergency room thoracotomy. 
Emergency room thoracotomy ıs preferred initially over planned procedure as patients is already pulseless and valuable 
time will be lost while shifting to operation theater for a more planned emergency thoracotomy. 

1) Emergency department thoracotomy is performed through the fifth intercostal space using the left anterolateral 


approach. 


2) The pericardium is opened anterior to the phrenic nerve (longitudinal pericardiotomy) and the heart is rotated out for 


evaluation. 


3) This incision allows for cardiac repair and to perform internal cn cardiac massage. 
4) Open cardiac massage should be performed with a hinged, clapping motion of the hands, with sequential closing from 
palms to fingers. Because the one-handed massage technique poses the risk of myocardial perforatinn wit', the thumb, a 


two-handed technique is strongly recommended. 


5) If the patient survives, and situation allows, cardiac repair should be performed l -~ in 


continuous/interrupted manner. However care should be taken to avoid damage : 
which ıs avoided by placing horizontal mattress sutures beneath the coronary arteries) 
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“no respiratory or 
motor effort electncal 
acbuty. or pupillary 
acbwly 


Algorithm directing the use of resuscitative thoracotomy (RT) in the injured patient undergomg cardiopulmonary tesuscitation 
(CPR). ECG = clectrocardiogram; OR = operating room; SBP = systolic blood pressure. 


Reference: 
Schwartz Principles of Surgery (10” edition): Page 168 


579) A patient suffers from Grade IV liver injury following blunt torso trauma. Which is most appropriate initial step 
to secure hemostasis? 


A) Pringle’s maneuver 

B) Packing 

C) Locking mattress sutures 

D) Ligation of segmental vessels 
E) Electrocautery application 


| Correct: B (Packing) 
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Grade IV liver injury involves major hepatic parenchymal disruption with active bleeding into the peritoneal cavity 
After exploratory laparotomy, primary aim should be arrest of bleer 


ng which s best achieved initially by peri-hepatic 


packing, and bimanual compression 


After cessation/control of hemorrhage, other definitive measure such as liver suturing can be attempted. 


> 50% surface arca 


! K CE 
-laceration “laceration laceration 
- subcapsular haematoma = intraparenchymal haematoma = Miraparenchymal haematoma 
+ Subcapsular haematoma “contained active bleed 
* subcapsular haematoma 
= Vascular injury 
€g- pseudoaneurysm or AV fistula 


25-75% hepatic id central major 
lobe disruption vein Injury 


Active bleed ext 
into the peritoneum 


- parenchymal disruption 
+ juxtahepatic venous injury 
"Advance one grade for each additional injury upto grade IIl. 
Grade of injury laceration 
Grade | <10% of surface area <1cmin depth anil 
5 Grade II 10%-50% of surface area 1-3cm in depth ~ 
Grade Ill >50% of surface area or >10 cm in >3 cm in depth 
| diameter m 
| Grade V 25%-75% of a hepatic lobe ; 
Grade V >75% of a hepatic lobe 
ade 
Grade VI Hepatic avulsion 
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Non-operative management of traumatic liver injuries 


Non operative management is done in those patients who are hemodynamically stable (Blood pressure >80 mmHg). 
Manageniwat involves 

1) Frequent monitoring of vitals 

2) Abdominal pirth measurement 

3) Serial hemoglobin levels 


4) Administration of blood and fresh frozen plasma are administered, 

5) CT-scan ıs done to find grade of liver injury 

6) If no hollow viscus injury/minimal intra-peritoneal fluid/Blood pressure >80 mmHg, then continue with non-operative 
treatment Those with grade Ill, IV and V liver injuries should be admitted in ICU. 

7) Angio-enbalization is useful adjuncts to conservative management. 


Operative management of traumatic liver injuries 


ative management in traumatic liver Injuries 


Hemodynamically unstable patient (blood pressure <8OmmHp) 


1) 
2) On CT-scan Grade | or Il injury combined with hollow viscus injury/labile blood pressure/ mesenteric streaking or 
Bull’s eye sign 
High grade injuries: Grade Ill, IV and V injuries 
Contrast extravasation 
Large hemoperitoneum 


Bleeding after hepatic trauma can have their origin from: 

1) Liver parenchyma 

2) Major liver vessels (Hepatic artery, portal vein, hepatic veins and retro-hepatic vena cava). 

After exploratory laparotomy, the initial aim is to control hemorrhage (best achieved by peri-hepatic packing and 
manual compression) in order to clear the operative field and identify the source of hemorrhage, which is followed by 
attempts at definitive repair/procedures. 


Liveriparenchymal hemorrhage 


Initial Initial most step in peri-hepatic packing with bimanual compression. 

maneuver m 

Definitive Once the operative field is clear and temporary hemorrhage control has been taken, following techniques can be 
control employed for definitive control 


1) Use of electrocautery/argon beam coagulation 

2) Use of tissue glues e.g. bio glue, fibrin gel, gelatin foam sponges 

3) Suturing of liver parenchyma with blunt tipped 0-chromic catgut (continuous suture for superficial lacerations 
while horizontal mattress suture for deep lacerations) 

4) Placing omentum into the parenchymal cracks is not recommended. 


Management of hemorrhage from liver vasculature is as follows 


Hemorrhage from major hepatic vessels 
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Initial 1) If packing and compression falls to control bleeding (brisk bleeding on removal of packs), major vascular injuries = 


maneuver should be suspected. 


2) Pringle’s maneuver is initially employed (portal tnad compression with surgeon fingers/soft clamp), If Pringle’s 
maneuver controls bleeding, then the source of bleeding is either hepatic artery or portal vein, | 
3) if the Pringle’s maneuver fails to control biewding, venous hemorrhage Irom hepatic veins or retro-hepatic vena | 
cava should be suspected. Attempts at peri hepatic packing should be done because bleeding here is particularly 
difficult to control. If packing fails, a heroic attempt at repairing should be done. 


Definitive Hepatic artery 


repair If right hepatic artery is ligated, cholecystectomy should also be done. 


Repaw should be attempted but ligation can be done satetly. 


If primary repair not possible due to destructive injuries, temporary shunting should be done 


1) Direct repair (after supra and infra-hepatic clamping of inferior vena cava). This the best | 


Portal vein It should never be ligated (>S0% mortality) 

Primary end-to-end repair should be performed 

and followed by interposition of reverse saphenous vein graft. 
Hepatic veins Three techniques can be employed 
and retro- 
hepatic vena because packing cannot control bleeding from IVC for a longer time. 
cava 2) Veno-venaus bypass 


| 


3) Temporary intra-cava! shunting of retro-hepatic vena cava 


A closed suction drain should always be used at the end of operation because it reduces the incidence of post-operative 


intra-abdominal abscess formation. 


Note that bleeding from left lobe of liver is controlled by mobilizing it and applying pressure by compressing it between 
surgeon’s fingers because packing is not effective in this area, This is because there is insufficient abdominal and 
thoracic wall anterior to left Jobe to provide compression with abdomen open. 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 203-206 


580) A 38 year old male presented to emergency with 
blunt abdominal trauma. He is hemodynamically 
unstable with a large imprint sign over right 
hypochondrium. A liver injury is suspected and patient 
undergoes exploratory laparotomy for hemorrhage 
control. During laparotomy, a grade II injury of liver is 
noted however there is extensive bleeding. What is 
the best initial management? 


A) Hepatectomy 

B) Packing and closure of abdomen 
C) Ligation of inferior vena cava 

D) Ligation of portal vein 

E) Ligation of hepatic artery 


Correct: B (Packing initially and closure of abdomen) 


After exploratory laparotomy, the initial aim is to 
control hemorrhage (best achieved by peri-hepatic 
packing and manual compression) in order to clear the 
operative field and identify the source of hemorrhage, 


which is followed by attempts at definitive 
repair/procedures. 

Grade II injuries means subcapsular hematoma 
occupying 10%-50% of surface area /Intra-parenchymal 
hematoma: <10cm diameter/laceration 1-3cm deep. 
There is no need to do any intervention in grade II liver 


injury. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 203- 


206 


581) A 38 year old patient presented with blunt 
abdominal trauma. On exploratory laparotomy, 3cm 
laceration is found in right lobe of liver parenchyma. 
No bleeding is observed. What should be the 
management in this patient? 


A) Hepatectomy 
B) Packing and closure of abdomen 
C) Suture repair of laceration 


-_— 
"F. ° a ice» a 


Beanscamer 


0) Ligation ot portal vein 
E) Ligation oi hepatic artery 


Correct: C (Suture repair of laceration) 


3 cm laceration (Grade II liver injury) is a deep 
laceration and should be managed by suturing the liver 
parenchyma using blunt tipped O-chromic catgut in an 
interrupted locking/horizontal mattress suture pattern 
parallel to laceration edges. The adequacy of suture 
material will be evident as 

1) Cessation of hemorrhage from laceration 

2) Blanching observed around suture 

As there is no bleeding observed in this patient, there is 
no need to do peri-hepatic packing and manual 
compression. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 203- 
206 


582) Dreadful (horrifying) complication of peri-hepatic 
packing is? 


A) Compromise of blood flow to liver 
B) Necrosis of liver 

C) Infection source 

D) Compromised blood flow to heart 
E) Compromised blood flow to kidneys 


Correct: B (Necrosis of liver) 


Diffuse parenchymal injuries should be treated by 
packing the liver to achieve haemostasis. This is 
effective for the majority of liver injuries if the liver is 
packed against the natural contour of the diaphragm by 
packing from below. Large abdominal packs should be 
used to ease their removal, and the abdomen closed to 
facilitate compression of the parenchyma. Care should 
be taken to avoid overzealous packing, as this may 
produce pressure necrosis of the liver parenchyma or 
abdominal compartment syndrome. 


Reference: 
Bailey and Love (27° edition): Page 1161, 1162 


583) A 23 year old, young patient after having blunt trauma to left lower chest is found to have peri-splenic 
hematoma on ultrasound, He is vitally stable. What is the next best step in management? 


A) Bed rest and conservative management 
B) Diagnostic peritoneal lavage 

C) Diagnostic laparoscopy 

D) Exploratory laparotomy 

E) MRI 


Correct: A (Bed rest and conservative management) 


The patient with peri-splenic hematoma is likely to have grade I-III splenic injury. Also he is hemodynamically stable. 
Hence a non-operative approach should be adopted which includes 


1) Continuous monitoring of vitals 
2) Nasogastric tube decompression 


3) Strict bed rest (spleen can rupture even after many days and weeks following injury) 


4) Serial hematocrit determinations, 


5) Repeat CT scanning with contrast should be done to delineate the injuries better 


Management of splenic trauma 


Patients should be managed based on their hemodynamic status. If unstable on presentation, urgent operative 
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exploration should be done while a conservative approach should be reserved for hemodynamically stable patients. 


1) Hemodynamically stable patients 


Majority of blunt injuries to spleen are managed non-operatively with active observation (especially in pediatric 
population). All hemodynamically stable patients (with no indications for laparotomy) should undergo close observation 
as follows 

1) Continuous monitoring of vitals 

2) Nasogastric tube decompression 

3) Strict bed rest (spleen can rupture even after many days and weeks following injury) 

4) Serial hematocrit determinations 

5) CT scanning with contrast should be done urgently to delineate the injuries. 


OOE 


Grade of injury Sub-capsular hematoma p Laceration 

Grade | s10% of surface area <lcm indepth 

Grade II 10%-50% of surface area 1-3cm in depth 

Grade Ill >50% of surface area or >10 cmin >3 cm indepth 7 
diameter 


Gaden 

laceration - vascular injury 
vescia injury - hatiored spleen 
emapwenchyma! hasmmoma 


‘Advare one grade for osoh acidtiionnl injury upio grede fil. 
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Grade IV 25% devasculariation Hilum 
Grade V Shattered spleen 
Complete devascularization 


5) Minor injuries (Grade 1, 11) can be managed with continued observation 

6) Major injuries (Grade IV/V) should undergo angio-graphic embolization in stable patient (usually these most 
commonly require operative exploration with splenectomy) 

7) Grade lil injury needs repeat CT-scan at 72 hours. Angio-graphic embolization should be done if indicated 

Following findings on CT-scan warrant angio-embiolization (for hemorrhage control) rather than continuation of active 
observation, 


indications Btimngio-embollzation on CT-scanning ina hemodynamically stable patient 


1) Blush (active extravasation of contrast) on CT-scan 
2) Grade 4 or 5 splenic injury 


Angio-embolization should be done within 12 hours in hemodynamically stable patient (with B.P >90mmHg) but if this 
patient deteriorates, it should be done within one hour. 


2) Hemodynamically unstable patients 


All hemodynamic unstable patients (e.g. requiring continuous blood transfusions, shocked patients) should undergo 
exploratory laparotomy for hemorrhage control. 
Indications for operative exploration (splenectomy) are as follows 


Indications of/operative exploration (splenectomy) in splenic trauma 


1) Hemodynamic instability (absolute indication) 

2) Multiple organ system injuries 

3) Known coagulopathy/hemophilic patient with grade I!I/iV/V injuries 
A) Grade IV injury (hilar injuries) 

5) Grade V injury (pulverized parenchyma/shattered spleen) 


Other more conservative operative treatment options can be employed in special circumstances (e.g. partial tear of 
spleen noted on exploratory laparotomy done for some other reason) 


Conservative operative measures for Splenic trauma 


Measures Comments 
Packing < 
Partial splenectomy When isolated superior or inferior pole is damaged 
Bleeding from raw areas is controlled with hemostatic horizontal mattress sutures 


Splenorrhaphy 1)Use of electrocautery/argon beam zasgulatior 
(Repair of splenic 2) Application of thrombin-soaked gelatin foam sponges/fibrin glue/Bio Glue 
injuries) 3) Envelopment of the injured spleen in absorbable mesh 3t 


4) Pledgeted suture repair 


Note: Splenorrhaphy should not be attempted in case of major injuries like grade IVAN injuries with hilar 
injuries or shattered spleen 
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Reference: 
Schwartz Principles of Surgery (10" edition): Page 203-206 


584) A young patient presents in emergency with history of blunt abdominal trauma to left lower chest. Which organ 
is at highest risk of damage? 


A) Liver 

B) Spleen 
C) Stomach 
D) Pancreas 
E) Kidney 


Correct: B (Spleen) 


Spleen is protected by 9", 10" and 11™ rib which constitutes left lower rib cage. Injury to this area leads to splenic injury 
that most commonly results in intra-abdominal hemorrhage. 


| Reference: 
| 1) Schwartz Principles of Surgery (10” edition): Page 180 
2) Bailey ond Love (27* edition): Page 375 


585) After a fight in cinema hall, a young male presents to you with severe pain in left hypochondrium. There are 
multiple rib fractures in left lower chest. Which organ is likely to be damaged? 


A) Liver 

B) Spleen 

C) Kidney 

D) Pancreas 

£) Hepatic flexure of colon 


Correct: B (Spleen) 


Spleen is protected by 9”, 10" and 11° rib which constitutes left lower rib cage. Injury to this area leads to splenic injury 
that most commonly results in intra-abdominal hemorrhage. 


Reference: 
1) Schwanz Principles of Surgery (10” edition): Page 180 
2) Bailey and Love (27" edition): Page 375 


2 586) A patient suffers from blunt abdominal trauma. CT-scan showed grade III splenic trauma along with active 
“blush”. Patient is hemodynamically stable. What should be the management in this patient? 
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A) Observ ven only 
B) Splenorih spy 

C) Splenectomy 

D) Angio-en bolization 
E) None of the above 


Correct: D (Angio-embolization) 


Grade III splenic injury needs repeat CT-scan at 72 
hours, Angio graphic embolization should be done if 
there is active “blush” on CT-scan with contrast. 


Reference: 

1) Schwartz Principles of Surgery (10" edition): Page 
203-206 

2) Washington Manual of Surgery (7” edition): Page 230 


587) A patient suffered from blunt injury to the left 
lower chest. His pulse is 110/min, B.P 110/70. What is 
next step in the management? 


A) Close observation only 

B) CT abdomen pelvis with IV contrast 
C) Exploratory laparotomy 

D) Plain X rays 

E) Diagnostic laparoscopy 


Correct: B (CT abdomen pelvis with IV contrast) 


Impact to left lower chest may imply injury to spleen 
and overlying ribs, However patient is hemodynamically 
stable and CT-scan with intravenous contrast should be 
done to rule out any intraabdominal visceral injury. 


Reference: 
Bailey and Love (27 edition): Page 372-373 


588) A patient suffers from blunt trauma to left upper 
quadrant. He is vitally stable on arrival in emergency 
room. On second day after injury, patient’s condition 
and vitals suddenly deteriorates. What is the most 
likely cause of patient's condition? 


A) Delayed renal injury 

B) Decompensated shock 
C) Colonic injury 

D) Delayed splenic rupture 


E) Distributive shock 
Correct: D (Delayed splenic rupture) 


Re-bleeding can occur with both hepatic injuries and 
splenic injuries. 

1) Delayed rupture of spleen or hemorrhage following 
splenic trauma can occur up to weeks after splenic 
injury. 

2) In case of hepatic injury, re-bleeding is common in 
first 48 hours. 


Reference: 


Schwartz Principles of Surgery (10" edition): Page 204 


589) Which of following is contraindication to 
conservative management of splenic trauma? 


A) Non-expanding hematoma 

B) Hemodynamic stability 

C) CT-scan showing active bleeding 

D) Hematoma involving 20% surface of spleen 
E) Grade 1 splenic injury 


Correct: C (CT-scan showing active bleeding) 


Patients showing active bleeding on CT as arterial 
“blush” should undergo angio-embolization instead of 
active observation. 

Following findings on CT-scan warrant angio- 
embiolization (for hemorrhage control) rather than 
continuation of active observation. 


ions of angio- lization on CT-scanning in 
dynamically stable pati 
i 1)__ Blush (active extravasation of contrast) on CT-scan 


2) Grade 4 or 5 splenic injury 


Angio-embolization should be done within 12 hours in 
hemodynamically stable patient (with B.P >90mmHg) 
but if this patient deteriorates, it should be done within 
one hour. 


Reference: 
1) Schwortz Principles of Surgery (10° edition): Page 
203-206 


2) Washington Manual of Surgery (7° edition): Page 230 
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590) A 14 year old child suffers from blunt abdominal 
trauma to left lower chest following road side 
accident. He is hemodynamically stable. CT scan shows 
a partial tear in spleen (Grade II). In addition there is 
non-expanding retroperitoneal hematoma. What 
should be the management plan? 


A) Splenorrhaphy 

B) Total splenectomy 

C) Partial splenectomy 

D) Placement in mesh bag 

E) Conservative management. 


Correct: E (Conservative management) 


This patient who is hemodynamically stable, has minor 
grade Il injury with a non-expanding hematoma 
retroperitoneum can be managed non-operatively. 

In pediatric population, non-operative treatment for 
splenic trauma is most commonly employed. 


Reference: 


Bailey and Love (27" edition): Page 376 


591) Which of following is contra-Indication to 
splenorrhaphy? 


A) Avulsion of hilum 

B) Longitudinal tear 

C) Sub-capsular hematoma 
D) Grade! injury 

E) None of the above 


Correct: A (Avulsion of hilum) 


Hilum of spleen contains blood vessels (splenic artery, 
splenic vein and short gastric vessels). Avulsion of splenic 
hilum results in severe hemorrhage from these vessels, 
Under such circumstances, splenectomy is preferred 
method for hemorrhage control. No attempts at splenic 
repair should be attempted under such extreme 
circumstances. 

Usually grade IV and V are associated with such life 
threatening injuries. 


Anatomy of spleen 


| Reference: 
1) Schwartz Principles of Surgery (10" edition): Page 203-206 


2) Washington Manual of Surgery (7* edition): Page 230 
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3) Atlas of Human Anatomy by Frank.H Netter (5" edition) 


592) What.” the appropriate management of partially transected common bile duct injury after a penetrating stab 
wound injury? 

A) End-to-end repair over a T-tube 

D) Hepaticoinjunostomy 

C) Choledochojejunostomy 


0) ERCP and stenting 
E) Intubation of duct with external drainag 


Correct: A (End-to-end repair over a T-tube) 


Management of traumatic biliary system is as follows 


(Management on traumatic injuries to biliary system 


| Injured structure Type of injury Management 
Common hepatic Laceration/partial tear of bile duct ` Cut bile duct ends are primarily repaired| end-to-end) over T tube 
duct/Common bile with minimal tissue loss {to prevent stricture formation) 
duct Complete transection with no tissue Cut bile duct ends are primarily repaired| end-to-end) over T tube 
loss (e.g. transection after stab (to prevent stricture formation) 


wound injury) 

Complete transection with variable Roux-en-Y choledochoyeyunostomy /cholecystojejunostomy 
tissue loss (e.g. transection These biliary enteric by pass procedures require a 
encountered after gunshot wound) hemodynamically stable patient. 


‘Right and left = Small size makes satisfactory emergency repair very difficult. There | 
hepatic are two options | 
ducts 1) Pass a tube into the damaged duct and allow it to drain | 


externally (a temporary measure in emergency situations). When 
the patient will recover, attempts at definitive repair should be | 
done. 
2) If one lobe of liver is normal/un-injured, the damaged hepatic 
____ duct can be safetly ligated. 
Gall bladder 7 Cholecystectomy is dane when 
1) There is significant injury to gall bladder 
2) Patient has undergone right hepatic artery ligation for traumatic 
_ liver injury. 


Reference: 


Schwartz Principles of Surgery (20" c 


n): Page 203-206 
31 


593) Which of the following is an optimal management option in case of penetrating injury to the body of pancreas 
with transected main pancreatic duct? 


A) Draina2° alone 
B) Roux-en-Y pancreaticojejunostomy 
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C) Pancreaticoduodenectomy 
D) Frey procedure 
E) Distal pancreatectomy 


Correct: E (Distal pancreatectomy) 


In Blunt trauma to pancreas 


There is no need to rush to a laparotomy if the patient is hemodynamically stable, without peritonitis in suspected blunt 
trauma to pancreas. 

1) "Nil by mouth” regimen should be instituted with intravenous fluid resuscitation while investigations are performed. 
2) Serial amylase levels should be performed (usually raised) 

3) CT scan is most accurate test for delineating injuries 

4) If injuries (especially duct disruption) are not clear on CT-scan, an urgent ERCP should be done that will give details 
about pancreatic duct injuries and will guide management (operative vs non-operative) 

4) Most patients will respond to conservative management 

5) Indication for operation includes main pancreatic duct disruption causing spillage of pancreatic juice into 

surroundings 


In Penetrating trauma to pancreas 


In penetrating injuries, especially if other organs are injured and the patient’s condition is unstable, there is a greater 
need to perform an urgent surgical exploration, Assessment of pancreatic damage and duct disruption at the time of 
surgery should be carried out. 

Pancreatic injuries may range from : 

1) A contusion or laceration of the parenchyma without duct disruption 

2) Major parenchymal destruction with duct disruption (sometimes complete transection) 

The most important factor that determines treatment is whether the pancreatic duct has been disrupted or not. 
Management is as follows 


Management of Pancreati 
Type of injury TE ' Management 


Minor pancreatic parenchymal injuries without Hemostasis and closed drainage is adequate. 
duct disruption (pancreatic contusion) either to 


the left or right of superior mesenteric artery 


Major pancreatic duct injures to the left of Distal pa ncreatectomy, with or without splenectomy. 
mesenteric vessels (in the body or tall) 


IMM Q-BANK SURGERY 


Beanscamer 


Major pancreatic duct injures to the rightof | Hemostasis with closed drainage is done in emergency situations in case of 
mesenteric vessels (in head of pancreas) | compley/major injuries to right of superior mesenteric artery and patient 
| Planned for definitive complex procedure after stabilization of patient 


| Definitive management is as follows 


| Injury to pancreatic duct (no injury to duodenum) 


| Partial (central) pancreatectomy with Roux-en-Y pancreaticojejunostomy 
| (Roux-en-y limb of jejunum can be brought up and used to drain the transected 
| duct) 


| i 
| Injury to pancreatic duct along with injury to duodenum 
| 


| | 
| a pancreato-duodenectomy (Whipple procedure) may be necessary but carries 


la high mortality 
| 


Reference: 
1) Schwartz Principles of Surgery (10" edition); 207,208 
2) Boiley ond Love (27" edition): Page 1220 


554) A 47 year old female presented to surgical emergency in a collapsed state following blunt abdominal trauma. On 
examination, an imprint sign is noted in epigastrium. A pancreatic injury is suspected. Which of following is most 
common cause of death following pancreatic trauma? 


A) Sepsis 

B) Duodenal fistula 

C) Duodenal perforation 

D) Mesenteric tear 

E) Hemorrhage from associated vascular injuries 


Correct: E (Hemorrhage from associated vascular injuries) 


Most commonly the pancreatic trauma occurs due to blunt abdominal trauma. Most common cause of death following 
pancreatic trauma is not due to pancreas its self, rather due to exsanguination from associated injuries to major vascular 
injures such as 

1) Splenic vessels 

2) Mesenteric vessels 

3) Aorta 

4) Inferior vena cava 
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w s: my 


Retroperitoneal anatomy: Note the major vascular structures including aorta and inferior 
vena cava in vicinity to pancreas 


Sepsis accounts for second most common cause of death following pancreatic trauma. 


Reference: 


1) Acute critical care medicine 
2) Bailey ond Love (27° edition): Poge 375 


595) Which of following is true regarding pancreatic trauma? 


A) Solitary involvement is common 

B) Penetrating injury is usual cause 

C) Always need surgery 

D) Amylase increases in 90% cases 

E) High Resolution CT scan (HRCT) is test of choice 


Correct E (High Resolution CT scan is test of choice) 


Pancreatic trauma usually occurs following blunt abdominal trauma. There is damage to associated structures eg. 
duodenum, retroperitoneal vessels. Classically the pancreatic injury should be treated with conservative treatment and 


close suction drainage. 


Beanscaner 


Algorithm for the operative management of Pancreatic injuries 
n 


Reference: 
Sobiston Textbook of Surgery (20* edition): Page 463 


596) A 23 year old female was punched in her abdomen by her husband. She had a bruise on her abdomen. Plain X-rays 3I 
showed gas halo around her right kidney. This sign is diagnostic of injury to which of the following organ? 
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A) Rectum 

B) Duodenum 

C) Stomach 

D) Descending colon 
E) Cecum 


Correct: B (Duodenum) 


As duodenum is a retroperitoneal organ just like 
pancreas, the diagnosis is often difficult to make and 
definitive diagnosis ıs usually at made at laparotomy 
done for other reasons. Plain X-rays may suggest 
duodenal injury if following signs are noted 

1) Gas/fluid collection in periduodenal tissues (e.g. 
around right kidney lies adjacent to duodenum) 

2) Blurring of right psoas muscle 

3) Leftward scoliosis 

Gas leakage from retroperitoneal duodenum travels 
over the psoas muscles and ıs thus seen to lie over 
psoas and around right kidney, 

Upper GI fluoroscopy using water soluble contrast may 
show evidence of a leak. However the diagnostic 
modality of choice is CT-scan with oral and IV contrast 
with oral contrast administrated in trauma room 
(sensitivity increases with administration of oral 
contrast that leaks through the damaged part) 


Reference: 
Washington Manual of Surgery (7° edition): Page 229 


597) A patient suffers from blunt trauma to right 
lumbar region. On plain X-rays, air is visible below the 
tight kidney. Which of following is likely to have been 
damaged? 


A) Pancreas 

B) Thoracic aorta 
C) Duodenum 

D) Stomach 

E) Right ureter 


Correct: C (Duodenum) 


Plain X-rays may indicate duodenal injury in form of 
fluid or gas collection in peri-duodenal tissues (kidney 
lies adjacent to duodenum). 

Injuries can range from 
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1) Duodenal hematoma 
2) Duodenal perforation 
3) Complex duodenal injuries 


Reference 
Washington Manual of Surgery (7" edition): Page 227. 
230 


598) A 23 year old female was punched in her 
abdomen by her husband. She had a bruise on her 
abdomen and presented to hospital with complain of 
pain in right flank along with few episodes of vomiting. 
CT scan abdomen was done that showed gas shadow, 
around her right kidney. This sign is diagnostic of injury 
to which of the following? 


A) Duodenal hematoma formation 
B) Perinephric abscess formation 
C) Rupture of preexisting renal cyst 
D) Isolated duodenal injury 

E) Ureter rupture 


Correct: D (Isolated duodenal injury) 


Gas shadows/halos around right kidney are diagnostic 
of duodenal rupture (air from duodenum leaks around 
right kidney). If there was damage to kidney, signs like 
hematuria would have been apparent. In case of 
duodenal hematoma, there is formation of submucosal 
hematoma (not transmural and hence no air leak), 
“Coiled spring appearance” on CT scan is diagnostic of 
duodenal hematoma. 


Reference: 
1) Washington Manual of Surgery (7" edition): Page 229 
2) Lange Q & A Surgery 


599) In blunt abdominal trauma, duodenal injury can 
be reliably excluded with? 


A) Ultrasound 

B) Diagnostic peritoneal lavage 
C) Upper GI endoscopy 

D) CT with contrast 

E) Gastrografin study 


Correct: D (CT with contrast) 
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Upper GI fluoroscopy using water soluble contrast may show evidence of a leak. However the diagnostic modality of 
choice is CT scan with oral and IV contrast with oral contrast administrated in trauma room (sensitivity increases with 
administration of oral contrast that leaks through the damaged part). Ultrasound does not exclude duodenal injury as 
duodenum i» a retroperitoneal organ and ultrasound is not sensitive investigation in this case. Upper GI endoscopy Is 
contraindicated in duodenal injury for possible aggravation of primary insult. 


Reference’ 
Washington Manual of Surgery (7" edition): Page 229 


600) What will be AAST Renal injury grading of patient presenting with Scm laceration of renal parenchyma with 
mild/restricied perinephric bleeding/hematoma? 


A) Grade | 
B) Grade II 
C) Grade III 
D) Grade Iy 
E) Grade V 


Correct: C (Grade III) 


The American Association for the Surgery of Trauma (AAST) renal injury scale is the most widely used grading system for 
renal trauma. 
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Reference: 
Bailey and Love (27 edition): Page 1414 


601) A 44 year old male patient suffers from blunt trauma to the left flank. He is hemodynamically stable. CT-sra 
shows a non-expanding hematoma around the left kidney. What is the optimal management? 


A) Percutaneous aspiration of hematoma 
B) Observation 

C) Laparotomy and open drainage 

D) Nephrectomy 

E) Endovascular repair 


Correct: B (Observation) 


Over 90% cases of blunt renal trauma are managed conservatively. 
Absolute indications for surgical exploration include 

1) Hemodynamic instability following trauma 

2) Persistent hemorrhage from renal injury 

3) Expanding/pulsatile peri-renal hematoma (Usually 

with vascular grade IV injury) 

Renal pedicle avulsion (Grade V injury) 

onservative management is used in case of grade I-III injuries as follows 
Bedrest (until hematuria settles) 

) Vital monitoring 

Serial complete blood counts 

Repeat CT-scan after 36-72 hours for grade III/IV injuries. 

Long term blood pressure checks are essential 

Vascular Grade IV/Grade V injury requires renal embolization or renal exploration 


Mode of injury Surgical treatment options 


Penetrating renal , 1) For non-destructive injuries, renal vascular injury repair and reconstruction using graft interposition | 
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trauma 2) For extensive injuries, nephrectomy may be the only option. 

Blunt renal  Endo-luminal stenting of renal artery is done ia j 

trauma The success rate for renal artery repair following blunt trauma approaches 0%, but an attempt is 
reasonable if 


1) The injury is <5 hours old 


Reference: 
2 Schwartz Principles of Surgery (10" edition): Page 211-212 


602) Majority of closed/blunt renal trauma can be managed conservatively as this type of injury is? 


A) Intraperitoneal 
B) Extra-peritoneal 
C) Intra-pelvic 


Beanscamer 


D) Trans. ‘oneal 
£) None « ibove 


Correct: B |{ «tra-petitoneal) 


Renal injures constitute 10 % of all trauma cases. Amongst them, 90% are caused by blunt trauma. Most of injuries to 
kidney do not result in gross bleeding because 

1) Retropentoneum (where kidneys are present) is not as free space as the peritoneal cavity. 

2) The two paravertebral gutters in which both kidneys are anatomically present are tight spaces. 

3) Fascia surrounding the kidneys also limits most of the bleeding. 

The disadvantage ıs that with such considerations, the renal bleeding after penetrating trauma is deceptively tamponade 
and may result in delayed hemorrhage (hence all the penetrating renal injuries are explored) 

Approach to the management of renal trauma is as follows 

1) Blunt renal trauma: 90% are managed non-operatively, Expanding/pulsatile peri-nephric hematoma on imaging must 
be explored surgically. 

2) All suspected penetrating renal injuries should be explored. 

3) If exploratory laparotomy is being performed after trauma for some other reason than suspected renal injuries (blunt 
or penetrating) should also be explored. 

The indications of radiological assessment (CT abdomen pelvis with IV contrast) in renal trauma are 

1) Penetrating renal trauma 

2) Gross hematuria 

3) Shock with microscopic hematuria 

4) Children with renal trauma (kidneys are lower in position and less protected) 


Reference. 
Bailey and Love (27 edition): Page 1414 


2) Schwartz Principles of Surgery (10” edition): Page 1658-1659 
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603) The best pre-operative investigation for localization of retroperitoneal hematoma in a hemodynamically stable 
patient is? 


A) Diagnostic peritoneal lavage 
B) Ultrasound 

C) Laparoscopy 

D) Laparotomy 

E) CT-scan 


Correct: E (CT scan) 


The best diagnostic modality for retroperitoneal injuries is CT scan with contrast (ultrasound and DPL may be negative). 
But CT scan requires a physiologically stable patient. In an unstable patient with suspected retroperitoneal injuries, 31 
operative exploration should be carried out (do not wait for investigations). 

Various anatomical retroperitoneal zones along with there management is given below: 


Retroperitoneal zones Management 


Zone | (central) Should always be explored 
(This zone has major vessels like aorta) 
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Zone Il (lateral) Non-operative management 

Explore if expanding/pulsatule hematoma 
Zone III (pelvic) Non-operative management 

Explore if expanding/pulsatile hematoma 


Zones of the retroperitonecm visualized at the time of laparotomy. 
Zona 1: Includes the central vascular structures such as aorta and inferior 
vena cava. 


Zona 2: Includes kidneys and adjacent adrenal glands 
Zone 3: Describes the retroperitoneum associated with the pelvic vasculature 


Reference: 
Bailey and Love (27° edition): Page 376 


604) A 44 year old patient presents to emergency department with unstable pelvic fracture following blunt trauma. 
External fixator was initially applied to pelvis to stabilize the fracture but patient is still unstable and does not 
responds to resuscitation. What is the most appropriate next strategy? 


A) Laparotomy and ligation of bleeding vessels 
14 B) Angio-embolization 
C) Packing of pelvis 
D) Internal fixation of fracture 
E) Ligation of abdominal aorta below the origin of renal arteries 


Correct: C (Packing of pelvis) 


T 


‘ 
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Pelvic fro ure usually results from high energy trauma. A hemadynamically unstable patient with pelvic fracture has 
130% e ofintra-abdominal bleeding 


2) 90% re of assouated injuries (50% risk in stable patients) 

Thus itis eportant to look at the overall picture of patient and prioritization ıs necessary 

These patr ots should undergo management according to ATLS protocol. Airway, breathing and circulation should be top 
most pron'y 


A pelvic binder should be applied in all patients suspected of having pelvic fracture/intra-abdominal injury 


m of PD 


A: Application of pelvic binder for palvic fracture B: Ahernatively sheet can also be wrapped around pelvis 


A rapid FAST should be conducted to locate the intra-abdominal hemorrhage. 

1) If FAST is positive and patient is hypotensive, exploratory laparotomy should be done to look for possible site of 
hemorrhage. Associated visceral injuries be managed and pelvis assessed for bleeding. External fixation of pelvis should 
be done in unstable fractures alongside the laparotomy. 

2) If FAST is negative in a patient of pelvic fracture and patient is hypotensive, it is most likely that bleeding pelvic 
fracture is the cause of hypotension. 85% bleeding from pelvic fracture is from venous plexus and from cancellous pelvic 
bone itself. External fixation is usually sufficient to stop bleeding (provides tamponade effect by bony stabilization and 
prevents secondary hemorrhage due to bony movements). It is a rapid temporary life saving measure and also allows 
other procedures to be carried out in parallel for associated injuries e.g. craniotomy for extradural hematoma. 

If patient is still not responsive to resuscitation after pelvic fixation, next step is extra-peritoneal packing (using 4-6 
laparotomy pads) through a small lower midline incision. This is achievable rapidly within 30 minutes. Afterwards the 
patient ıs shifted to ICU. 

If over ICU stay, patient requires multiple blood transfusion overnight (e.g. >4 red cell transfusion) indicative of ongoing 
hemorrhage, then CT-angiography should be done to look for arterial bleeding (as most of the venous bleeding ceases 
after pelvic fixation and packing). If arterial bleeding is found, angio-embolization should be carned out for hemorrhage 
control, 

Note that extra-peritoneal packing and angioembolization both can be used for continued bleeding after external pelvic 
fixation, But extra-peritoneal packing has short term advantage that it ts rapidly achievable within 30 minutes. Also 315 
facilities for angiographic embolization are not available widely. Still, most patients planned for angioembolization have 

to wait for a period of time that may not be beneficial for hemodynamically deteriorating patients. 
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Resuscitate wih 2 L crystallod - measure base defiat rue oul thomac source (portable chest radiograph.) - shoet tho penis 
Ifimimedate red blood cell (RBC) transtusion discuss the role pere padung (alert the operating room) 
Transtuse fresh frozen plasma (FFP) and ABC | 2, 1 apheresis unit of pitelets for each 5 units RBCs, perform thmmboelastography. 
Immediate notification. Attending Trauma Surgeon, Attending Orthopaedic Surgeon. Dood bank resident. IR follow 


Nogatno 


Princ Frration and Pavic Packing HD Stable HID Unstable 
Assess Tube Thoracestomy Output 


| 


Yes 
a TO —— Ez — Pelvic Fitation and Pelvic Packing 


| Assess Tida Thoracostany Output 


Ongoing Transfusion Requrements after packing? 
(>4 units RBCs from pehic source with normal coags) 


Yes 
No 
~~, * nomialize coagulation status, 
S abaomna CT sain if no laparotomy done, 
Measemon! adronrhn for panene: wih pelva fractares with hemndynarec mtahility. CT = computed tomography; ED = 


emergency degemer, FAST = frcused abdommal! soargrapây for vasma; HD = hemodynamic; PLT = platnkety, PROCS = packed red 
cells: SICU = surgical mtexsive case uret. 


Reference 
1) Bailey and Love (27° edition): poge 376-378 
2) Schwartz Principles of Surgery (10” edition): Page 212, 213 
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1>} A 29 year old patient presents with unstable vitals 
oda pelvic fracture. Initial FAST was clear and no intra- 

! dominal injury was suspected. As a damage control 
vacedure external fixator is applied in operating 
Heater, Initially the patient responded to fluids but few 

wirs later, patient again deteriorates and blood 

ressure starts to decline. What immediate step should 
o taken? 


A) Angio-embolization 

E) Resuscitation only 

C) External iliac artery ligation 

D) Extra-peritoneal pelvic packing 

E) Laparotomy and exploration of pelvic hematoma 


Correct: D (Extra-peritoneal pelvic packing) 


If patient is still not responsive to 
resuscitation/deteriorates hemodynamically after pelvic 
fixation, next step is extra-peritoneal packing. Six 
laparotomy packs in adults and four packs in children 
are placed in para-vesical space by small (6-8 cm) 
midline supra-pubic incision. These packs are removed 
after 48 hours and if still there is ooze, re-packing is 
done. Serial washouts of pre-peritoneal space are done 
in case of infection. 

Note that extra-peritoneal packing and angio- 
embolization both can be used for continued bleeding 
after external pelvic fixation. But extra-peritoneal 
packing has short term advantage that it is rapidly 
achievable within 30 minutes. Also facilities for 
angiographic embolization are not available widely. Still, 
most patients planned for angio-embolization have to 
wait for a period of time that may not be beneficial for 
hemodynamically deteriorating patients. 


Reference: 

1) Bailey and Love (27 edition): page 376-378 

2) Schwartz Principles of Surgery (10" edition): Page 
212, 213 


606) A 44 year old patient after having fall from bike 
presented to surgical emergency. Pelvic fracture is 
suspected and a pelvic binder has been applied. Initial 
FAST shows no intra-peritoneal fluid. Patient is 
hemodynamically unstable. What should be the next 


best step in management? 


A) Application of external fixator 

B) Angio-embolization 

C) Exploratory laparotomy and pelvic packing 
D) Conservative management 

E) Whole body CT scan 


Correct: A (Application of external fixator) 

Application of external fixator controls bleeding from 
pelvic fracture in most cases and is best initial 
procedure to be done (forms the basis of all 
treatments). It has following actions 

1) Provides tamponade effect by bony stabilization that 
decreases and fixes the pelvic volume (not allowing 
expansion of clot into surrounding space). 

2) It prevents secondary hemorrhage due to bony 
movements. 


Reference: 

1) Bailey and Love (27" edition): page 376-378 

2) Schwartz Principles of Surgery (10” edition): Page 
212, 213 


607) In the setting of pelvic trauma, which part of 
urethra is most commonly injured? 


A) Bulbar part 

B) Membranous part 
C) Prostatic part 

D) Penile part 

E) Retro-bulbar. part 


Correct: C (Membranous part) 


Rupture of the membranous urethra typically occurs in 
association with a fractured pelvis and may be 
associated with an extra-peritoneal rupture of the 
bladder. When the pelvis fractures, the membranous 
urethra is ruptured as it passes through the bony ring of 
the pelvis. 317 


Reference: 
Bailey and Love (27° edition): Page 1479 
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608) A patient presented with gross hematuria following blunt flank trauma. He ls hemodynamically stable. Which is 
the best investigation of choice? 


A) CT with contrast 

B) CT without contrast 

C) MRI with contrast 

D) MRI without contrast 
E) Intravenous pyelogram 


Correct A (CT with contrast) 


CT with contrast is gold standard investigation for patients with renal and urological tract injuries in hemodynamically 
stable patients 


Reference: 
Bailey and Love (27° edition): Page 375, 376 


609) A 30 year old patient with history of blunt trauma to abdomen develops gross hematuria. He is vitally stable. 
What is the most appropriate next step? 


A) Admit for observation 

B) CT-scan of abdomen/pelvis with contrast 
C) Cystourethroscopy 

D) Catheterization 

E) Ultrasound abdomen 


Correct: B (CT scan of abdomen/pelvis with contrast) 


Gross hematuria may be indicative of underlying renal/urological tract injury. CT with contrast is gold standard 
investigation for patients with renal and urological tract injuries in hemodynamically stable patients 


Reference: 
Bailey and Love (27" edition): Page 375, 376 


610) Which of following is best test to rule out intraperitoneal injury? 


A) DPL 

B) FAST 

C) CT abdomen with IV contrast 
D) Laparotomy 

E) Diagnostic laparoscopy 


Correct: (CT abdomen with IV contrast 


Best diagnostic modality (gold standard) to rule out intra-pe+ritoneal injury is CT with IV contrast. But it requires a 
physiologically stable patient. It is sensitive to detect blood.. intra-abdominal injury and retroperitoneal injury. A normal 
CT scan essentially rules out intraperitoneal injury. Laparoscopy is more sensitive than CT-scan at junctional zones e.g. 
right hypochondrium 
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Reference 
Roiley and Love (27" edition): Page 373 


611) A 44 year old man suffered a crushing injury. On examination and workup, he had a fractured femur and pelvis. 
iudomen is tender. There are no pulses in the right foot but there is minimal tissue damage to the right leg. At 
ui gery, a popliteal artery Injury and a transected popliteal vein is found. His blood pressure Is during operation is 
»/60 mm Hg. Which of the following is the best management for his vascular injuries? 


^) Repair of the popliteal vein with simple closure 

8} Repair of the popliteal vein with saphenous vein patch 

C) Repair of the popliteal vein with a synthetic interposition graft 
D) Ligation of the popliteal vein 

E) Amputation of the right lower extremity above the knee 


Correct: D (Ligation of popliteal vein) 


Ligation of vein is the treatment of choice in hemodynamically unstable patients. However, when patient is 
hemodynamically stable, proximal veins should be repaired (primary repair/grafting) to avoid the sequelae of chronic 
venous insufficiency. In the setting of extensive soft tissue and skeletal injuries in association with the vascular injury, 
amputation may be necessary. 


Reference: 


Acute Critical Care Medicine 


612) A 27 year old male presents to surgical emergency 

with gunshot wound to anterior abdomen. Patient gives history to taking his last meal 12 hours back. During 
exploratory laparotomy, you find a 2cm perforation in sigmoid colon with scant stool with in the abdominal cavity. 
Anesthetist tells you that patient is hemodynamically stable. What is best operative treatment option? 


A) Exteriorize the sigmoid colon 

B) Left hemicolectomy 

C) Resection anastomosis 

D) Primary repair 

E) Proximal colostomy and primary repair 


Correct: D (Primary repair) 


This patient has <50% circumferential injury to colon with minimal contamination and hemodynamic stability. Primary 
repair of perforation is sufficient. 


Management of traumatic colon injuries 319 


Injuries to colon can result most commonly from penetrating injuries (e.g. gunshot injury or stab wound). There are 
currently following operative approaches for managing traumatic colonic injuries. 

1) Primary repair 

2) Resection anastomosis with proximal diversion ileostomy 

3) Diversion procedures e.g. End colostomy with closure of distal stump (Hartmann procedure), proximal colostomy with 
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distant mucus fistula 


Non-destructive colon injuries 


res of non-destructive colon injuries are: 


Tt 
ve 


Nondestructive colon injuries 
1) laceration < 50 % of circumference 
2} isol colon injury, minimal delay. no shock 


3) Through and through perforation with moderate contamination 


Primary repair of the wound can be safetly performed in such cases irrespective of associated risk factors (Many 
randomized control trials have demonstrated superiority of primary repair over diversion colostomy in case of non- 
destructive injuries 


Destructive colon injuries 
The features of destructive colon injuries are 


Destructive colon injuries 

1) Laceration > or equal to 50% of circumference but not complete transection = eS x] 
2) Complete transection with segmental tissue loss ' 
3) Devasculanzed bowel (vascular injury) ] k ee PH 
4) Heavy contamination | 


Management option hes between resection anastomosis (with proximal covering ileostomy) or some temporary 
proximal diversion procedure (damage control surgery) 

The choice of procedure ts dependent upon hemodynamic stability and co-morbidities of patient. 

Resection of devitalized segment followed by primary end to end anastomosis can be safetly done when there is 

1) Hemodynamic stability (patient should not be in state of shock). 

2) Presence of little fecal contamination/no evidence of peritonitis 

3) Fewer associated injuries 

4) No prior medical co-morbidity 

5) Viable edges (presence of bleeding from marginal vessel immediately adjacent to the cut end of the bowel and the 
absence of venous congestion). This again will be determined by hemodynamic status of patient. 

In right sided destructive injuries, right hemicolectomy is done followed by ileo-colic anastomosis. 

Damage control surgery/Diversion procedures are done when 

1) There ıs hemodynamic instability/Shock 

2) Grass contamination/peritonitis 

3) Non-viable edges 

4) Prior medical co-morbidity 

Examples include end colostomy with closure of distal stump (Hartmann procedure) in shattered left colon injuries OR 


proximal colostomy with distant mucus fistula e.g. extensive tissue destruction of transverse colon with large amount of 
fecal contamination. 
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Penetrating 
Colon Injury 


Non-Destructive Destructive 


Mejor 
Physiologic 
Abnormality 


Primary Repair 


Resection with Consider 
Primary Damage Control 
Anastomosis Measures 


* Consideration of Diversion 


High transfusion requirement (> 6 units) 


Prolonged hypotension 
Associated medical comorbidities 
Degree of contamination 


Reference: 

1) “Evolution of the operative monagement of colon trauma”: Trouma surgery and acute open core 

2) Article on “Penetrating colonic injuries: Management by primary repair”: Pakistan Journol of Surgery 

3) Article on “Emergency Right Colon Resection”: JAMA Surgery 

4) Article on “Organ injury scaling, II: Pancreas, duodenum, small bowel, colon, ond rectum”: The American Association of 
Surgery for Trauma 

5) Article on “Colon Trauma: Evidence-Based Practices”: NCBI 

6) Washington manual page 252 + page 890, Bailey and Love 27" edition page 375 


613) A 40 year old patient suffers from gunshot injury to left lower quadrant. On exploratory laparotomy, left colon is 
shattered. What will be appropriate management step? 
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A) Resection of injured bowel and primary anastomosis 

B) Primary repair of damaged segment with proximal colostomy 
C) Hartmann procedure 

D) Double barrel colostomy 

E) Exteriorization of damaged ends 


Correct: C (Hartmann procedure) 


This patient is suffering from a destructive colon injury (shattered left colon). 

Left sided destructive injuries are usually managed with Hartmann colostomy. The necrotic segments are 
debrided/resected, proximally an end colostomy is made and the distal rectal stump is closed. If the distal length of 
colon 1s abundant (e.g. in transverse colon injuries) mucous fistula is made, but this is not the case with distal left colon 
injuries. Also note that in case of shattered colon/destructive colon injuries, exteriorization is not performed as it will 
not allow complete excision of necrotic segments. Exteniorization is performed when the injury is non-destructive e.g. 
involves less than 50% of intestinal circumference. 

Resection of ischemic/shattered segment followed by anastomosis of both ends along with proximal diversion in form of 
ileostomy/colostomy to divert the fecal flora away in order to allow the anastomosis to heal can be performed but is 
usually avoided in left colon injuries because of poor healing of anastomosis and high rate of infection and leakage (as 
left colon contains fecal matter). 

Definitive surgery is performed later on after stabilization of patient's physiology. 


End colostomy 


Distal rectal 
stump closed 


Hartmann procedure: The necrotic segments are debrided 
/resected, proximally an end colostomy is made and distal rectal 
stump is closed. 


Reference: 


1) “Evolution of the operative management of colon traumo”: Trauma surgery and acute open care 

2) Article on “Penetrating colonic injuries: Management by primary repair’: Pakistan Journal of Surgery 

3) Article on “Emergency Right Colon Resection”: JAMA Surgery 

4) Article on “Organ injury scaling, Il: Pancreas, duodenum, small bowel, colon, and rectum”: The American Association of 
Surgery for Trauma 

5) Article on “Colon Trauma: Evidence-Based Practices”: NCBI 

6) Washington manual page 252 + page 890, Bailey and Love 27” edition page 375 
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61") A 32 year old man suffers from a gunshot injury 
1.5 found to have a through and through injury to 

£ right transverse colon. There is little fecal 

© tamination and no bowel de-vascularization. Which 
| (he following is correct operative management of 

‘hs patient? 


“| Primary repair of wounds but only in the absence of 
jiomodynamic instability. 

ü) Primary repair of wounds placement of an intra- 
abdominal drain 

C) Primary repair of wounds with intravenous 
antibiotics administered for two weeks 

D) Right hemicolectomy with ileo-transverse colon 
anastomosis 

E) Segmental resection with primary Anastomosis 


Correct: A (Primary repair of wounds but only in the 
absence of hemodynamic instability) 


Patient is having non-destructive colon injury. 


Non-destructive colon injuries 


1) Laceration < 50 % of circumference 

2) _ Isolated colon injury, minimal delay, no shock —__ 

3) Through and through perforation with moderate 
contamination 


Primary repair of the wound can be safetly performed 
in such cases if there is no shock/hemodynamic 
instability (Many randomized control trials have 
demonstrated superiority of primary repair over 
diversion colostomy in case of non-destructive injuries) 
There is no need for proximal diversion ileostomy as 
there are no major risk factors for anastomotic leakage 
(patient is hemodynamically stable with little fecal 
contamination. 

There is no evidence that prolonged post-operative 
antibiotic use and placement of drain reduces the 
infection rate. 


Reference: 

1) “Evolution of the operative management of colon 
trauma”: Trauma surgery and acute open care 

2) Article on “Penetrating colonic injuries: Management 
by primary repair”: Pakistan Journal of Surgery 

3) Article on “Emergency Right Colon Resection”: JAMA 


Surgery 
4) Article on “Organ injury scaling, Il: Pancreas, 
duodenum, small bowel, colon, and rectum”: The 
American Association of Surgery for Trauma 

5) Article on “Colon Trauma: Evidence-Based Practices”. 
NCBI 

6) Washington manual page 252 + page 890, Bailey and 
Love 27” edition poge 375 


615) A middle aged male suffers from blunt abdominal 
trauma. On exploration, transection of splenic flexure 
is found. There is no gross fecal spillage. However 
patient is hemodynamically unstable. What should be 
the definitive management? 


A) Primary repair with ileostomy 

B) Resection anastomosis with proximal ileostomy 

C) Debridement of transected ends and bringing out as 
colostomy 

D) Primary repair alone 

E) Left hemicolectomy 


Correct: C (Debridement of transected ends and 
bringing out as colostomy) 


This patient has a destructive colon injury (transected 
splenic flexure) 


Destructive colon injuries 


1) Laceration > or equal to 50% of circumference but 
not complete transection 

2) “Complete transection with segmental tissue loss 

3) ` Devascularized bowel (vascular injury) 

4) Heavy contamination 


Management option lies between resection 
anastomosis (with proximal covering ileostomy) or 
some temporary proximal diversion procedure (damage 
control surgery) 

Splenic flexure and distal one third of transverse colon 
is a watershed zone where anastomosis exists between 
ascending left colic artery and the marginal artery of 
Drummond. Splenic flexure and descending colon are 
dependent on this important collateral communication 
between the superior mesenteric and inferior 
mesenteric arteries. This point is known as Griffiths 
point. 

This anastomosis is present in only 48% people, absent 


3: 
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and poor/tenuous in 9% Hence it represents a 

chemuc area in critical situations like shock. 

a anastomosis 1s attempted at this point during 

s tuations, there are high chances of failure 

failure and resultant anastomotic leak 

le | 8 study of 217 patients by Dente at el). 

s aven a simple wound in the area of splenic flexure 
be dealt with caution. The safest approach is 

j ction of devitalized tissue followed by 

diversion colostomy. 


gement/rese 


1) “Evolution of the operative management of colon 
trauma* Trauma surgery and acute open care 

2) Article on “Penetrating colonic injuries: Management 
by primary repair” Pakistan Journal of Surgery 

3) Article on “Emergency Right Colon Resection”: JAMA 
Surgery 

4) Article on “Organ injury scaling, Il: Pancreas, 
duodenum, small bowel, colon, and rectum”: The 
American Association of Surgery for Trauma 

5) Article on “Colon Trauma: Evidence-Based Practices”: 
NCBI 

6) Washington manual page 252 + page 890, Bailey and 
Love 27" edition page 375 


616) A patient presented to emergency with 
penetrating abdominal trauma. On exploratory 
laparotomy, a 1.5 cm tear on posterior wall of 
ascending colon noted along with moderate fecal 
spillage. Which of the following is best management 
option? 


A) Primary repair 

B) Right hemicolectomy with proximal ileostomy and 
distal mucus fistula 

C) Right hemicolectomy with ileo-colic anastomosis 
D) Exteriorization 

E) Placement of drain alone 


Correct: A (Primary repair) 


This patient is having a non-destructive colon injury. 


Non-destructive colon injuries 


1) Laceration < 50 % of circumference 


2) Isolated colon injury, minimal delay, no shock 


3) Through and through perforation with moderate 
contamination 


Primary repair of the wound can be safetly performed in 
such cases irrespective of associated risk factors (Many 
randomized control trials have demonstrated superiority 
of primary repair over diversion colostomy in case of 
Non-destructive injuries 


Reference: 

1) “Evolution of the operative management of colon 
trauma”: Trauma surgery ond acute open care 

2) Article on “Penetrating colonic injuries: Management 
by primary repair’: Pakistan Journal of Surgery 

3) Article on “Emergency Right Colon Resection”: JAMA 
Surgery 

4) Article on “Organ injury scaling, Il: Pancreas, 
duodenum, small bowel, colon, and rectum”: The 
American Association of Surgery for Trauma 

5) Article on “Colon Trauma: Evidence-Based Practices”: 
NCBI 

6) Washington monual poge 252 + page 890, Bailey and 
Love 27" edition page 375 


617) Whichis true regarding intra-peritoneal colon 
injuries? 


A) They should never be repaired primarily without 
proximal diversion ileostomy 

B) They may be treated by exteriorization of the repair 
C) They should be treated with resection of devitalized 
tissue followed by colo-colostomy 

D) They require drainage after repair 

E) Most can be treated by debridement and repair 


Correct: E (Most can be treated by debridement and 
repair) 


The modern treatment of most of the intra-peritoneal 
injuries of the colon emphasizes primary repair because 
of excellent results (very few suture line complications 
encountered). 


Reference: 

1) “Evolution of the operative management of colon 
trauma”: Trauma surgery ond acute open care 

2) Article on “Penetrating colonic injuries: Management 
by primary repair”: Pakistan Journal of Surgery 
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ieticle on “Emergency Right Colon Resection”: JAMA 
jery 
icle on “Organ injury scaling, Il: Pancreas, 
um, small bowel, colan, and rectum”: The 

rican Association of Surgery for Trauma 

Article on “Colon Trauma: Evidence-Based Practices”: 
NCBI 

washington manual page 252 + page 890, Bailey and 
Love 27° edition page 375 


518) A patient suffers from gunshot small penetrating 
jury to posterior Intra-peritoneal part of rectum. 
vhat is best management option? 


A) Primary repair of rectum 

B) Proximal loop colostomy 

C) Left hemicolectomy 

D) Repair with covering loop colostomy 
E) Repair with ileostomy 


Correct: D (Repair with covering loop colostomy) 


Rectum can be divided into two parts, with respect to 
management point of view. 

1) Intra-peritoneal part 

2) Extra-peritoneal part 

Management of intra-peritoneal part is similar to colon 
injuries. Attempts should be made for primary repair as 
perforation 1s small but with a covering loop colostomy 
is done to partially divert the fecal matter that may 
interfere with healing. 

In case of injuries of extra-peritoneal part of rectum, 
there is limited access to injuries due to surrounding 
bony pelvis. Hence indirect treatment with intestinal 
diversion ıs required. This will depend upon type of 
injury 

1) Non-destructive injuries: loop ileostomy or loop 
sigmoid colostomy is done 

2) Destructive injuries of rectum: Hartmann procedure 
ıs done (End colostomy with closure of distal stump). 
These diversion procedures are preferred because they 
are quick and easy to perform and they allow diversion 
of fecal material. 

Penrose drains are not used now to drain pre-sacral 
region. 


Reference: 


TRAUMA 
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“Evolution of the operative management of calon 
trauma” Trauma surgery ond acute open core 

2) Article on “Penetrating colonic injuries Management 
by primary repair” Pakistan Journal of Surgery 

3) Article on “Emergency Right Calon Resection”. JAMA 
Surgery 

4) Article on “Organ injury scaling, II: Pancreas, 
duodenum, small bowel, colon and rectum™ The 
American Association of Surgery for Trauma 

5) Article on “Colon Trauma: Evidence-Based Practices” 
NCBI 

6) Washington manual page 252 + page 890, Bailey and 
Love 27” edition page 375 

7) Schwartz Principles of Surgery (10” edition): Page 210 


619) Which of the following is an indication to perform 
repair of small bowel after injury? 


A) Multiple perforations far apart from each other 
B) Multiple perforations in a short segment 

C) Involvement of 1/3rd diameter of small bowel 
D) Injury near ileocecal junction 

E) None of the above 


Correct: B (Multiple perforations in a short segment) 


Resection and anastomosis of traumatic small bowel 
injury is recommended in following conditions. 

1) If damage to the bowel involves more than 50 
percent of the circumference 

2) There are multiple contiguous perforations pr 
perforations in a short segment 

3) Perforations associated with mesenteric injuries 
4) Devascularized bowel 


Reference: 
Article on: "Small Bowel Trauma: Current Approach to 
Diagnosis and Management”: by Rebecca E. Barnett 


620) Above which of the following pressures is 
emergency decompression advocated in abdominal 
compartment syndrome? 


A) 10mmHg 
B) 20mmHg 
C) 25mmHg 
D) 30mmbHg 
E) 35mmHg 
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Correct:  (35mmHep) 


Abdominal compartment syndrome 1s defined as 
sustained intra abdominal hypertension sufficient to 
produce physiologic deterioration and end-organ 
sequelae e g decreased urine output, increased airway 


pressures, decreased cardiac preload, and increased 
afterload. Most common technique used to diagnose 
abdominal compartment syndrome is measurement of 


bladder pressure. Physical examination may not be 
reliable in early stages 


| Abdominal compartment syndrome grading system 


Grade Bladder pressure 

mmHg cm H20 
| 10-15 13-20 
Il 1625 21-35 
Tl 26-35 3647 
IV >35 >48 


Generally speaking, no specific bladder pressure 
prompts therapeutic intervention, except when the 
pressure is >35 mm He (emergent decompression ts 
carried out when there is evidence of end-organ 
dysfunction) 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 217 


621) Which of following is true regarding abdominal 
compartment syndrome? 


A) Urgent decompression of abdomen is warranted 
B) Decompression is done after stabilizing the patient 
C) Passage of NG tube and Foley catheter and 
conservative management 

D) Fluid resuscitation 


E) None of the above 


Correct. A(Urgent decompression of abdomen ts 
warranted) 


Emergent decompression is carried out when there is 
clinical evidence of end-organ dysfunction or bladder 
pressure 1s >35 mm He) 

The treatment of ACS is as follows 

1) To open any recent abdominal incision to release the 
abdominal fascia (e.g. firearm laparotomy) 

2) To open the fascia directly if no abdominal incision is 
present 

3) Cause of increased intra-abdominal pressure should 
be managed. In case of edematous bowel, an Opsite 
sandwich (vacuum assisted) dressing or application of 
Bogota bag should be done that is helpful in reducing 
edema. If there is hemopentoneum or ascites, it should 
be drained properly. 

4) After attending the cause, attempts at abdominal 
wall closure should be attempted every 48 to 72 hours. 
If edges can be approximated, primary fascial closure 
should be attempted with repeated Vacuum dressing. If 
this ıs not possible then dynamic retention sutures 
should be applied. 

5) If edges cannot be approximated/primary closure not 
achievable, then various reconstruction options are 
available which include inlay mesh placement with skin 
closure, vicryl mesh with split thickness skin graft etc. 
5) The best approach to abdominal compartment 
syndrome should be its timely anticipation and 
prevention. Those operations that are high risk for ACS 
e.g. firearm trauma laparotomy, the abdomen should 
be left open or just the skin closure be achieved. 

5 staged algorithm is given on next page for 
management of open abdomen. 
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Five staged proposed algorithm for management of open abdomen. ICU: 
Intensive care unit, NPWT: Negative pressure wound therapy, STSG: Split- 
thickness skin graft, TAC: Temporary abdominal closure 


Reference: 
Schwortz Principles of Surgery (10" edition): Poge389 


622) A patient with firearm injury to abdomen underwent three hour long exploratory laparotomy. During surgery, 
large amounts of intravenous fluids was administered. While closing the abdomen, gut became edematous and 
margins could not be approximated. What Is the next best step? 
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A) Leave the abdomen open 

B) Cover viscera with a Bogota bag 

C) Close with tension sutures 

D) Close observation 

E) Closure of skin only leaving rectus sheath open for later repair 


Correct: B (Cover the viscera with a Bogota bag) 


Inemergency and when biomaterials are not available, temporary closure of abdomen can be achieved using a Bogota 
bag (a large sterile empty plastic bag) is used. After cutting 

the plastic sheet in required dimensions, the edges of bag are sutured with edges of rectus sheath (not the skin edges) 
to close abdomen. This technique has following advantages 

1) It allows bowel expansion while protecting the exposed bowel from direct contact damage. 

2) It allows drainage of ascites fluid that gets collected. 

An alternate technique ts “Opsite sandwich” vacuum dressing. In this technique: 

1) Abdomen ıs covered with plastic sheet (Opsite) 

2) A further sheet of adherent plastic drape attached to the skin 

3) The intermediate space between these two plastic sheets is filled with gauze packs and two suction drains are placed 
here, This forms a water tight and air tight seal. 


Outer layer Inner layer 
(Opsite@/oban®) (Opsite@/loban®) 


Suction drains 


Opsite Sandwich Vacuum Dressing 


ee TS | 
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ine advantage of this technique ts that: 
Lit allows the bowel to expand (by providing space) 


It effecuvely sucks the ascites fluid that gets collected as a result of reperfusion of bowel and prevents development 


¿t abdominal compartment syndrome 


Alter the bowel edema settles, attempts at closure should be done 
LLIE edges can be approximated, primary fascial closure should be attempted with repeated vacuum dressing, If this is 


not possible then dynamic retention sutures should be applied. 


2) hedges cannot be approamated/primary closure not achievable, then various reconstruction options are available 
which include inlay mesh placement with skin closure, vicryl mesh with split thickness skin graft etc 


Reference: 


Kirk's General Surgical operations (6 edition): Page 43-46 


623) After 3 hours of complicated abdominal surgery, 
abdomen cannot be closed due to tension, What 
would be the next step? 


A) Apply tension suturing 

B) Continue anesthesia till relax 
C) Bogota bag application 

D) Skin closure only 

E) Apply Gambee suture 


Correct: C (Bogota bag application) 


Reference: 
Kirk's General Surgical operations (6" edition): Page 43- 
46 


624) A 39 years old male underwent exploratory 
laparotomy for suspected typhoid perforation. During 
surgery, in addition to perforation seen in distal ileum, 
fecal contamination of peritoneal cavity and its 
contents was seen, Abdominal wall closure was done 
and skin left open. On 7" post-operative day, patient 
complains of pinkish discharge through laparotomy 
wound. On examination, a serosanguinous discharge 
was noted. What is immediate next step to be taken? 


A) Nasogastric decompression 
B) Abdominal belt 

C) Opening the stiches 

D) Observation 

E) Reassurance 


Correct: C (Opening of stiches) 


The initial manifestation of abdominal wound 


dehiscence is serosanguinous (pink) discharge from the 
wound between 6 to 8” post operative day, which is 
the pathognomonic sign of wound disruption.. Patient 
may say that they have experienced a “popping” 
sensation or ‘felt something pive way’ 

Usually there are two types of wound dehiscence, 

1) Partial/incomplete !abdomuinal components not 
exposed, usually remain covered by overlying skin. It is 
usually anticipated when there is serosanguinous 
discharge. It signifies intraperitoneal contents lying 
extra-peritoneally) 

2) Complete wound dehiscence’ Also known as burst 
abdomen in which omentum and coils of intestines are 
found lying outside the abdomen 

Most important factors contributing to abdominal 
wound dehiscence are 

1) Technical failure in wound closure 

2) Wound infection 

3) Subclinical wound dehiscence in the postoperative 
period 

The immediate steps in management of wound 
dehiscence are 

1) Opening up of stiches 

2) Starting broad spectrum intravenous antibiotics and 
fluid resuscitation 

3) Nasogastric tube decompression is useful 

4) Closure of wound will depend upon approximation of 
wound edges and status of wound.” 


Reference: 
Kirk’s General Surgical operations (6" edition): Page 43- 
46 


625) Which of following is appropriate regarding 
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management of burst abdomen in case if contents 
cannot be reduced back? 


A) Apply immediate continuous sutures 

B) Apply immediate tension sutures 

C) Hold intravenous fluids 

D) Cover viscera with sterile dressing and close the 
abdomen when wound closure is favorable 

E) Pass Foley catheter 


Correct: D (Cover viscera with sterile dressing and close 
the abdomen when wound closure is favorable) 


Burst abdomen i.e. disruption of full thickness of 
laparotomy wound usually appears at 6" to 15" post- 
operative day with salmon pink/serosanguinous 
discharge from wound site, followed by deranged vitals 
and fever. 

Management of burst abdomen is as follows 

1) Reassurance of patient and accompanying care takers 
to patient, sometimes requiring sedation (as visualizing 
one’s own intestine is a frightening experience for 
patient) 

2) Start fluid resuscitation (exposed gut loose large 
amount of fluid daily), 

3) Attempt to reduce the bowel contents back. If 
contents are reduced then cover wound with non- 
adhesive dressing. If contents cannot be reduced, cover 
contents with sterile plastic bag. 

Make urgent arrangements to transfer patients urgently 
to operating theater. 

4) In operation theater following steps are done 

Take a microbiological swab for culture 

> Wash contents with warm saline 

> Close the abdomen with polypropylene or nylon 1 
suture in interrupted manner, supported by deep 
tension sutures is the best strategy if possible. 

> If wound contaminated, leave skin open. If wound is 
clean, close the skin. 

> If the abdomen cannot be closed and the linea alba is 
retracted too far laterally, resort to temporary closure 
using following techniques 

A) Bogota bag application/ Opsite sandwich technique 
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can help reduce edema and allow primary wound 
closure. 

B) If wound cannot be closed, place omentum over 
exposed bowel. Granulation tissue is formed over 
omentum, A split thickness skin grafting is done over it 
with/without vicryl mesh. 

C) Inlay mesh placement with skin closure 

D) Component separation technique 


Reference: 


Kirk’s General Surgical operations (6" edition): Page 43- 
46 


626) Which of following is best overall management 
option for burst abdomen? 


A) Apply immediate continuous sutures 

B) Apply tension sutures 

C) Hold intravenous fluids 

D) Cover viscera with sterile dressing and close the 
abdomen when wound closure is favorable 

E) Leave the abdomen open 


Correct: B (Apply tension sutures) 
The best management for burst abdomen is reduction 


of contents back into the abdomen and mass closure of 
abdomen with tension sutures. 


Reference: 
Kirk's General Surgical operations (6" edition): Page 43-46 


627) A patient suffers from gunshot Injury to left thigh, 
On exploration, a Scm defect is seen in the superficial 
femoral artery, What should be the appropriate 
management in this patient? 


A) Primary anastomosis 
B) Arterial graft 

C) Venous graft 

D) Dacron graft 

E) Ligation 


Correct: C (Venous graft) 


For superficial femoral artery injuries 

1) External fixation of femur is performed first 

2) This is followed by end-to-end reverse saphenous 
vein graft of the injured superficial femoral artery 
segment. 

Close monitoring for compartment syndrome of calf is 
mandatory. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 215 


628) A patient suffers from gunshot injury to left thigh. 
On exploration, a 5cm defect is seen in the superficial 
femoral artery. Venous graft cannot be done. What 
should be the alternate management in this patient? 
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A) Primary anastomosis 
B) Arterial graft 

C) Shunting 

D) Prosthetic graft 

E) Ligation 


Correct: D (Prosthetic graft) 


A reasonable alternative to autograft (Reverse 
saphenous vein graft) Is the use of prosthetic grafts 
which includes 

1) Poly-tetra-flouro-ethylene graft 

2) Dacron graft 

Advantages include 

1) Quickly available 

2) Easily to handle 

3) Do not require extensive dissection 
Disadvantages include 

1) Increased propensity to undergo thrombosis 

2) Increased propensity to undergo stenosis (due to 
neo-intimal hyperplasia) 

Hence autologous venous grafts are superior to 
prosthetic grafts. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 214, 
215, 899 


629) A patient presented to emergency department with complaint of gunshot injury to left thigh. The entry point is 
at the postero-medial aspect and exit is at antero-medial side of left thigh. An arterial injury (superficial femoral 
artery) is suspected. Which of following findings will warrant urgent exploration? 


A) No movement of limb 

B) No palpable distal pulses 

C) Significant hematoma formation 
D) Hypotensive patient 

E) A-A index <0.9 


Correct: B (No palpable distal pulses) 


Physical examination in case of peripheral arterial injury identifies signs as either “hard” or “soft”. Hard signs are 
indication for operative exploration while soft signs are indications for further testing and observation (usually CT- 


angiography/arteriogram). 
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Historyand Physical Examination Findings of Vascular Injury 

Hard findings Indicate the need for Pulsatile bleeding 
immediate intervention for 
vascular injury. 


Expanding hematoma 

Palpable thrill or audible bruit 

Evidence of extremity Ischemia 

(Pallor, paresthesia, paralysis, pain, pulselessness, poikilothermia) 

Consider further imagingand History of moderate hemorrhage i 
evaluation for vascular injury Proximity fracture, dislocation, or penetrating wound 

Diminished but palpable pulse. | 
Level of peripheral nerve deficit in proximity to major vessel | 
Wounds in proximity to extremity or neck vessels in patients with unexplained 


Soft findings 


hemorrhagic shock. ! 


Operative repair should be done within 6-8 hours to prevent irreversible muscle ischemia and limb loss. Fasciotomy 
should be done in conjunction with and after the re-establishment of arterial flow. Prophylactic fasciotomy is indicated 
in: 

1) Ischemia time exceeding 4-6 hours 

2) Arterial and major venous injury combined. 

3) Prolonged periods of hypotension 

4) Massive associated soft tissue trauma and massive edema. 

Local wound exploration on bed side is not recommended because of risk of brisk hemorrhage with proximal and distal 
control, 


Reference: 
Sabiston Textbook of Surgery (20" edition): Page 1837-1839 


630) A patient suffers from stab wound injury to left nerve dysfunction (paresthesia/paralysis) are present in 


thigh. A large expanding hematoma is seen. Distal this patient. 
pulses are absent. What is the most likely underlying 
pathology? Reference: 


A) Muscle tear 

B) Injury to femoral artery 

C) Compartment syndrome 

D) Isolated venous injury 

E) Peripheral nerve dysfunction 


Correct: B (Injury to femoral artery) 


The patient has likely suffered an injury to femoral 
artery that is evident by expanding hematoma and an 
absent pulse. Compartment syndrome is usually evident 
few hours later the injury and the first sign is pain out of 
proportion to injury/pain on stretch. Isolated venous 
injury does not cause expanding hematoma. No signs of 


Sabiston Textbook of Surgery (20" edition): Page 1837- 
1839 


631) A middle aged patient presented to surgical 
emergency following gunshot injury to right thigh. On 
examination there is a large hematoma in right thigh 
along with weakness in his leg such that he can move 
his leg sideways on bed. There is weakness in 
extension of knee joint with diminished knee jerk 
along with loss of sensation at anterior and medial 
aspect of thigh. Which nerve is most likely damaged? 


A) Obturator nerve 
B) Femoral nerve 
C) Sciatic nerve 


D) Peroneal nerve 
E) Tibial nerve 


Correct: B (Femoral nerve) 


Sources of injury to the femoral nerve include a gunshot 
wound, traction during an operation, a spontaneous 
hematoma in patients with a bleeding diathesis or on 
anticoagulant therapy, and diabetes mellitus. Damage 
to femoral nerve results in following: 

Motor loss: Poor flexion of the hip (paralysis of the 
iliacus and sartorius muscles. 

Inability to extend the knee (paralysis of the quadriceps 
femoris). 

Sensory loss: Sensory decline over the anterior and 
medial aspects of the thigh (result of engagement of the 
intermediate and lateral cutaneous nerves of the thigh). 
Sensory loss on the medial side of the leg and foot up to 
the ball of the great toe i.e. first metatarsophalangeal 
joint (because of engagement of the saphenous nerve). 


Loss of patellar tendon (knee-jerk) reflex: The femoral 


nerve is responsible for the patellar 
tendon reflex (tests L3-L4 spinal component) 


Reference: 
Physiopedio 


632) Which of following is linked to traumatic 
asphyxia? 


A) Inferior vena cava obstruction 
B) Avulsion of hilum of lung 

C) Crush injury to chest 

D) Avulsion of renal hilum 

E) None of the above 


Correct: C (Crush injury) 


Children who sustain massive blunt thoracic injury may 
develop traumatic asphyxia. This is characterized by: 
Cervical and facial petechial hemorrhages or cyanosis 
associated with vascular engorgement and 
subconjunctival hemorrhage. Management includes 
ventilation and treatment of coexisting CNS or 
abdominal injuries. 
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Reference: 
Textbook of Forensic Medicine and Toxicology by 
Krishan Vij (5"" edition): Page 78 


633) A 32 year old man underwent laparotomy for 
trauma because if multi-organ injuries. He was 
discharged after 2 weeks in the hospital only to be re- 
admitted after 3 days because of abdominal pain and 
sepsis. The CT scan showed an accumulation of fluid in 
the sub-hepatic space. This space is likely to be directly 
involved following an injury to which of the following? 


A) Inferior pole of kidney 

B) Stomach 

C) Superior mesenteric artery 
D) Inferior mesenteric vein 

E) Right psoas muscle 


Correct: B (Stomach) 


Leakage of contents of stomach following laparotomy 
occurred which was manifested clinically as abdominal 
pain and sepsis and radiologically as collection in sub 
hepatic space. The stomach perforation leads to flow of 
contents in right subhepatic space and from there into 
the right paracolic gutter and pelvis. Sub-hepatic space 
infection can also occur after attack of biliary 
peritonitis. 


Reference: 
Acute Critical Care Medicine 


634) Which of the following statements related to 
gastric injury is not true? 


A) Mostly related to penetrating trauma 

B) Treatment is simple debridement and suturing 

C) Blood in stomach is always related to gastric injury 
D) Heals well and fast 

E) None of above 
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Correct: C (Blood in stomach is always related to gastric 
injury) 


Gastric injuries often result from penetrating trauma. 
Less than 1% of such wounds are due to blunt trauma 
secondary to motor vehicle accidents, falls, 
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cardiopulmonary resuscitation, or interpersonal 


violence. 
Most penetrating wounds are treated by debridement 


of the wound edges and primary closure in layers. 
Injuries with major tissue loss may best be treated by 


gastric resection. 
During initial evaluation a nasogastric tube should be 


inserted, and if the aspirate is positive for blood, injury 
to the stomach should be suspected. 


Reference: 


Critical Care by Dr Kamal Deep 
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Extremity Trauma 


635) A child suffers from supracondylar fracture of humerus. He has been managed in local hospital in his village. 
Which of the following complications would occur due to malunion of supracondylar fracture? 


A) Cubitus varus 

B) Cubitus valgus 

C) Heterotropic ossification 
D) Infection 

E) Neurological injury 


Correct: A (Cubitus varus) 


Malunion of supracondylar fracture often leads to cubitus varus (“Gunstock deformity”) causing varus angulation in 
coronal plane, extension in saggital plane and internal rotation in transverse plane. 


Abnormality of carrying Angle 


Cubitus varus Normal Cubitus valgus 


‘Any variation of the angle that is more than 15° is known as cubitus valgus and 
less than 5° are called cubitus vorus. 


Reference: 
Orthobullets 


636) A 23 year old patient presented with lateral condylar fracture of right humerus. It was managed conservatively in 335 
emergency setting. Which of the following deformity will result if improper fixation or non-union occurs in above 
case? 


A) Cubitus varus 
B) Cubitus valgus 
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C) Gunstack deformity 
D) Osteonecrosis 
E) Post-traumatic arthritis 


Correct: B (Cubitus valgus) 


In case of lateral humeral condyle fractures, improper reduction or failure of fixation may result in cubitus valgus and 
tardy ulnar nerve palsy requiring nerve transposition. 


Reference: 


Kenneth Handbook of fractures: Page 223 


637) A 39 year old female presents with pain in right forearm following fall on floor. On examination, severe 
tenderness is noted in forearm and neurovascular examination is unremarkable. X-ray reveals fracture of distal third 
of right radius along with dislocation of right distal radioulnar joint. Which of the following correctly describes the 
above mentioned findings? 

A) Monteggia fracture 

B) Night stick fracture 

C) Green stick fracture 

D) Galeazzi fracture 

E) Colle’s fracture 


Correct: D (Galeazzi fracture) 


Galeazzi fracture involves 

1) Isolated fracture of radius diaphysis at the junction of middle and distal third. 

2) Displacement of distal radio-ulnar joint 

It is also known as “fracture of necessity” because it necessitates open reduction and fixation as high failure rates are 
associated with closed reduction. Plate and screw fixation is the preferred surgical treatment. 

Various types of fractures with their description are given below: 


Types of fracture Description 

Galeazzi fracture 1) Isolated fracture of radius diaphysis at the junction of middle and distal third. 
2) Displacement of distal radio-ulnar joint. 

Reverse Galeazzi fracture 1) Isolated fracture of distal third of ulnar —— g iiaii f 
2) Displacement of distal radio-ulnar joint. 


Monteggia fracture 1) Fracture of proximal ulna 
2) Anterior dislocation of radius (radial head) 
Night stick fractures Isolated fracture of ulna resulting from blow to ulnar side of forearm by club/night stick 
Green stick fracture An incomplete fracture usually seen in children (due to elastic bones) where bone fails on- 
336 tension side 
Torus/buckle fracture Compression fracture at metaphysis in children, due to porous nature of bones (bone fails on 
compression side) 
Colle’s fracture Extra-articular fracture of distal radius (distal 2.5cm of radius) with dorsal displacement 


(clinically dinner fork deformity) 
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Smith fracture Extra-articular fracture of distal radius(distal 25cm of radius) with volar displacement 
(clinically “garden spade” deformity) 


Reference: 
1) Bailey and Love (27” edition): Page 386, 398, 399 


2) Kenneth Hand book of fractures: Page 267 


638) A 48 year old female patient fell on outstretched hand with palm held in flexion during the fall. X-rays showed 
fracture of distal radius with volar angulation. What is your diagnosis? 


A) Colle’s fracture 

B) Smith fracture 

C) Night stick fracture 

D) Green stick fracture 
E) Monteggia fracture 


Correct: B (Smith fracture) 


In Colle’s fracture, the mechanism of injury is a fall onto a hyperextended, radially deviated wrist with the forearm in 
pronation, 
In Smith fracture, the mechanism of injury is a fall onto a hyperextended, radially deviated wrist with the forearm in 
pronation. 


Volar Galeazzi Fracture Dorsal Galeazzi Fracture 


1. Fracture of radial shaft 


2. Dislocation of DRUJ 


Reference: 
Kenneth Handbook of fractures: Page 273-275 


639) A 34 year old patient after road traffic accident suffers from displaced, comminuted, middle third clavicular 
fracture. The treatment of choice for this fracture is? 
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A) Tension band wiring 
B) Cement augmentation 


C) Arm sling 
D) Internal fixation with K-wiring 
E} Internal fixation with plates and screws 


Correct: E (Internal fixation with plates and screws) 
Although most middle third clavicular fractures heal with non-operative management, few fractures heal well with 
surgery compared to non-operative management. These include displaced fracture (>2cm or causing Z-deformity of 


clavicle) and displaced comminuted fractures). 


Management of clavicular fractures 


Important aspects of management of clavicular fracture are as follows 

1) Non-operative management with some form of immobilization (arm sling/figure of eight bandage) alone is enough for 
successful outcome following clavicular fracture. It is usually maintained for 4-6 weeks with adequate analgesia 
prescribed and physiotherapy advised. 

2) There are cases where surgical intervention is necessary (absolute indications) or where surgical management leads 
to a better outcome compared to non-operative management (relative indications). These are as follows: 


Indications of surgical management of clavicular fractures 
Absolute Indications Open fracture or skin tenting with potential for progression to open fracture 


_ __ Neurovascular compromise 
Relative indications — Substantial displacement (mae than 100 100 %) causing Z Z-deformity) 
(these can be managed non-operatively but Displacement with commi 
surgical Intervention leads to a better Shortening of clavicle (>2cm) 
outcome) 


Surgical options for clavicular fixation include 
1) Plate and screw fixation 
2) Fixation using intramedullary device 


Reference: 
Kenneth Hand book of fractures: Page 140 


640) A 30 year old patient after road traffic accident suffers from un-displaced, middle third clavicular fracture. The 
treatment of choice for this fracture is? 


A) Tension band wiring 

B) Intramedullary device 

C) Arm sling 

D) Internal fixation with K-wiring 

E) Internal fixation with plates and screws 
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Correct: C (Arm sling) 


Non-operative management with some form of immobilization (arm sling/figure of eight bandage } alone is enough for 
successful outcome following clavicular fracture, It is usually maintained for 4-6 weeks with adequate analgesia 
prescribed and physiotherapy advised. 


Reference: 
1) Bailey and Love (27" edition): Page 400 
2) Kenneth Hand book of fractures: Page 140 


641) A patient present to you in orthopedic OPD with complain of “claw-like” hand. He gives a history of fracture few 
months back following a road traffic accident that was managed at local hospital. Which of following fractures is 
associated with dreadful complication of Volkmann ischemic contracture? 


A) Supracondylar fracture of distal humerus 
B) Dislocation of shoulder 

C) Diaphyseal fracture of radius 

D) Un-displaced clavicle fracture 

E) Scaphoid fracture 


Correct: A (Supracondylar fracture of distal humerus) 


Volkmann's ischemic contracture is the most feared complication of supracondylar fracture of humerus and occurs 
when a supracondylar fracture is managed inappropriately e.g. cast immobilization with hyper-flexed elbow (causes 
kinking of brachial artery) or a missed compartment syndrome of forearm occurs following the fracture (brachial artery 
is compressed by increasing pressure). 

Either way, there is ischemia to the muscular and neural compartment of forearm. Following are most effected: 

1) Superficial and deep flexors of forearm (palmar clawing of hand) 


Volkmann Ischemic contracture of left hand 


2) Ulnar and median nerve 
Extensor compartment is less affected. 
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Muscle fibrosis and ischemic nerve damage causes permanently deformed hand, wrist and fingers, Secondary 
contractures develop that add to the clinical picture. 

The best management ıs prevention which can be done as follows 

1) Avoiding deep flexion at elbow joint with cast immobilization (<90 degree flexion) 

2) Timely fasciotomy of forearm muscle compartment 


Reference: 
Bailey and Love (27" edition): Page 404 


642) A 24 year old male presents to surgical emergency with history of RTA and a closed fracture of left arm. On 
examination, the affected limb is white and pulseless. X-rays reveals displaced supracondylar fracture of left humerus. 
What is appropriate decision in such situation? 


A) Angiography 

B) MRI 

C) CT-scan 

D) Wound exploration and vessel repair 

E) Closed reduction and percutaneous pinning 


Correct: E (Closed reduction and percutaneous pinning 


Management of displaced supra-condylar fracture with neurovascular compromise 


In case of a supracondylar fracture of humerus (type IIl completely displaced fracture), a white pulseless hand is a 
surgical emergency. Patient should be immediately shifted to emergency operation theater where closed reduction with 
percutaneous pinning (K-wiring) of fracture should be done. The next step in management depends upon the status of 
limb 

1) If the pulse returns, patient is admitted for close observation for at least 24-48 hours. 

2) If the pulse does not return on reduction and pinning of fracture (limb remains pale/white) then surgical exploration 
should be performed, the damaged vessel be repaired and fasciotomy be performed. 

3) If the pulse does not return on reduction of fracture but the limb becomes pink (pink pulseless hand), reduction and 
percutaneous pining alone 1s enough and patent is admitted to ward for close observation for at least 24-48 hours. But 
is important to note that there is no neurological injury, no evidence of compartment syndrome and the perfusion is 
satisfactory (pink color of limb indicates adequate perfusion). 

Note that a white pulseless hand (indicative of poorly perfusion) is an emergency condition and intervention should be 
done within hours while a pink pulseless hand is an “urgent” condition requiring intervention the same day but should 
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not be delayed overnight. 


following are indications of open reduction in case of supracondylar fracture of humerus 


Displaced type Ill supracondylar 
fracture with absent pulse 


Adequate perfusion 


Reduce fracture and pin 


Observe if capillary refill, 
temperature, and color indicate 
adequate perfusion 


Admission for vascular observation 


with elbow in relaxed position 
of approximately 45° flexion 
(Do not use hyperllexed position.) 


Algorithm for the management of supracondylar fracture of humerus 


Indications of open reduction in supracondylar humerus fracture 


2) | Falled closed reduction 


Explore and repar enery via anterior 
approach.’ Monitor lor companmant 
syndrome (consider lasmotomy). 


| 2) Open fracture 


signs of good perfusion. 


Reference: 
1) Bailey and Love (27" edition): Page 404 
2) Ortho bullets 


643) A 10 year old child has un-displaced 
supracondylar fracture of left humerus (extension 
type). Neurovascular bundle Is intact and no open 
wound is present. Which of the following is best 
strategy in this patient? 


A) Reduction by gravity 

B) Open reduction and Internal fixation 

C) Closed reduction and arm support in forceful 
extension 

D) Closed reduction and cast immobllization at 60-90 


| 3) Disappearance of distal pulses after closed reduction and percutaneous pinning, done in 2 limb which previously showed 


degree flexion 
E) None of the above 


Correct: D (Closed reduction and cast immobilization at 
60-90 degree flexion) 341 


There are two types of pediatric supracondylar fractures 
1) Extension type (98%) 

2) Flexion type (2%) 

Most of un-displaced flexion and extension type 
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fractures are managed by 

1) Immobilization in a long arm cast or splint 

2) Elbow ıs kept at 60-90 degree (flexion position in 
extension type fracture and near extension position in 
flexion type). Forearm in neutral position. 

3) Casting is continued for 2-3 weeks. 


Immobilization in a long arm cast A: Forearm in neutral position, eBow ts 
kept at 45 degree B: Forearm in neutral position, elbow ts tept at degree 


Reference: 
1) Bailey and Love (27° edition): Page 404 


2) Ortho bullets 


644) Which of following is most common site of 
fracture in pediatric age group? 


A) Humerus 

B) Proximal radius 
C) Distal radius 

D) Femur shaft 

E) Scaphoid 


Correct: C (Distal radius) 


Most common fractures in children are forearm 


fractures (40%) and amongst them, the fractures of 
distal radius are most encountered. 


Reference. 


Ortho-bullets (Pediatric distal radius fracture) 


645) Which joint dislocates most commonly in 
children? 


A) Hip 

B) Knee 

C) Ankle 

D) Shoulder 
E) Elbow 


Correct: E (Elbow) 


Highest incidence of elbow dislocation is in age group 
ranging from 10 to 20 years and is usually associated 
with sports injuries. 


Reference: 
Kenneth Handbook of fractures: Page 225 


646) A 23 year old patient had a fall from bike and 
suffered from minimally displaced intra-articular 
fracture of distal radius. What should be done? 


A) Percutaneous pins supplemented with plaster cast 
B) Cast immobilization only 

C) Closed reduction and external fixation 

D) Open reduction and pin fixation 

E) Open reduction and volar buttress plating 


Correct: A (Percutaneous pins supplemented with 
plaster cast) 


The most common form of treatment in intra-articular 
fractures of distal radius is closed reduction and 
percutaneous K-wire fixation supplemented with plaster 
cast for 4-6 weeks. 


Reference: 


Bailey and Love 
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647) A 58 year old lady while walking slipped and fell on out stretched hand with wrist hyperextended. Which of the 
following fractures is most likely to result? 


A) Fracture of shaft of femur 

B) Fracture of proximal humerus 

C) Fracture of mid-shaft of radius 

D) Combined fracture of mid-shaft of radius and ulna 
E) Colle’s fracture 


Correct: E (Colle’s fracture) 


Colle’s fracture occurs when the wrist hits the ground with hyperextended position. This cause a dorsally displaced force 
over wrist joint causing dorsal displacement of distal part of radius. On the contrary, Smith fracture occurs when the 
wrist hits the ground in flexed position resulting in volar displacement of distal part of radius. 


Colle’s fracture 


Colle’s fracture is extra-articular fracture of distal radius with in 2.5cm (1 inch) of wrist joint with dorsal displacement of 


distal segment. Clinically there is “dinner fork deformity”. 
It usually occurs due to fall on outstretched hand with wrist in hyperextended position and is common among females 


suffering from osteoporosis. 


Dinner Fork Deformity 


Management is as follows: 


E” EDITION 


we 
x 


s-"7 25 
Beunscamer 


m i Es 


Clinical scenario 

Nondisplaced 

Displaced with comminution 

Associated disruption of distal radioulnar joint 
Open fractures 

Osteoporotic elderly patients 


Reference: 
Kenneth Handbook of Fractures: Page 276-279 


648) Which of following can be the immediate 
complication encountered after reduction of Colle 
fracture? 


A) Median nerve entrapment 
B) Dinner fork deformity 

C) Non-union 

D) Mal-union 

E) Osteomyelitis 


Correct: A (Median nerve entrapment) 


When closed reduction of Colle’s fracture is performed, 
this mandates different positioning of hand e.g. 
hyperextension or extreme flexion at wrist joint. With 
such manipulations, it is possible for the median nerve 
to get entrapped in carpal tunnel. Hence a careful 
neurovascular examination is necessary before and 
after reduction of fracture. 

1) If there is nerve injury prior to reduction, reduction of 
fracture is done and neurological examination is carried 
out. In most cases, the neurological function is restored. 
However, if this does not happen, then surgical 
exploration is performed 

2) If there is nerve dysfunction following reduction then 
initial measure include release of splint with positioning 
of wrist in neutral position to release pressure in carpal 
tunnel. If there is no improvement after this then 
surgical exploration and release of carpal tunnel should 
be done. 

Other common complication following Colle’s fracture 
are 
1) Sudeck’s osteodystrophy (finger stiffness). It is the 

common complication of Colle’s fracture overall. 
2) Mal-union 


Management 
Closed reduction cast immobilization 


Closed reduction with percutancous pinning (using K-wires) 
and supplementation with plaster of paris cast for 4-6 weeks is 
the most commonly employed treatment, 


Reference: 
Kenneth Handbook of Fractures: Page 277 


649) Non-union is defined as no evidence of bone 
healing after 3-6 months following fracture. Which of 
following bones if fractured, frequently lead to non- 
union? 


A) Proximal Humerus 

B) Fracture of shaft of femur 
C) Fibula shaft fracture 

D) Proximal pole of scaphoid 
E) Fracture of shaft of ulnar 


Correct: D (Proximal pole of scaphoid) 


Blood flow of scaphoid bone is in a retrograde fashion 
by following arteries 

1) Dorsal carpal branch of radial artery (supplies 80% 
blood) 


2) Volar branch of superficial palmar arch (supplies 20% 


Management of Colle’s fracture 
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3) The proximal pole of scaphoid Is an intra-articular 
structure with poor blood supply (dependent upon 
intra-osseous blood supply). 


Thus blood supply to distal pole is maximum and to 
proximal pole is minimum. Hence when fracture occurs, 
the more it is towards distal pole, the better the healing 
due to good blood supply and the more it is towards 
proximal pole, the poor the healing due to poor blood 
supply and resultant complications of non-union, 
avascular necrosis and mal-union 


Scaphold nonunion associated with the location 
Of fracture and amount of displacement 


Risk factors that lead to high incidence of non-union are 
1) Displaced fractures (>1mm) 

2) Proximal pole fracture 

3) Late/missed diagnosis 

4) Inadequate immobilization 
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5) Associated ligamentous injuries. 


Eemu neck 
Lateral condyle of humerus 
Vina lower 1/3rd 
Body of Talus, Lower 1/3rd of Tibia 


| Scaphad 
ELIS 
Fractures known for nonunion “FLUTS” 


Reference: 
Coampbell’s Operative Orthopedics (13" edition) 


650) A professional goalkeeper presents in orthopedic 
outdoor with complaint of pain in hand for last 10 
days. He remembers playing last match 10 days back 
during which he felt sudden pain behind his thumb 
while attempting to stop football. On examination he 
has tenderness in region of anatomical snuffbox. 
Antero-posterior, lateral and scaphoid (oblique) views 
appear normal but there is high index of suspicion that 
there is fracture of scaphoid bone. In clinically 
suspected scaphoid fracture, which of the following 
test has the highest sensitivity in detecting occult 
scaphoid fracture? 


A) X-ray 

B) Ultrasound scan 
C) CT scan 

D) Bone scan 

E) MRI 


Correct: E (MRI) 


For clinically suspected scaphoid fracture, in case in X- 
rays are negative after 10-14 days of injury, following 
modalities can be used 

1) MRI 

2) Bone scan 

3) CT scan 

Multiple studies have been conducted to compare the 
efficacy of bone scan, MRI and CT scan in diagnosing 
occult scaphoid fractures all having vanable. Different 
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literatures are more in favor of MRI compared to bone 
scan as follows: 

1) According to Green's Operative Hand Surgery: "If a 
fracture ts clinically suspected in the presence of 
negative follow-up radiographs, we prefer magnetic 
resonance imaging (MRI). At our institution, MRI is the 
most reliable imaging modality for the diagnosis of 
acute and occult fractures and is generally diagnostic 
within 24 hours of injury” 

2) According to Campbell Operative Orthopedics: “Ifa 
scaphoid fracture ıs suggested but radiographs are 
negative, the wrist should be immobilized and 
reevaluated in 2 weeks because up to 30% of patients 
may have positive follow-up radiographs. MRI is useful 
in making the diagnosis, and a normal study as early as 
2 days after injury has a negative predictive value of 
100%.” 

3) According to Plastic Surgery Hand and Upper limb by 
Peter. C Neligan: “MRI is the most sensitive and specific 
imaging modality for occult scaphord fractures.” 

4) According to Orthopedic Quick review by Apurv 
Mehra: “MRI is investigation of choice for unilateral 
stress fracture and for bilateral fractures is bone Scan). 
If it is not mentioned whether fracture ıs unilateral or 
bilateral MRI ıs preferred.” 

Note that once diagnosis of scaphoid fracture has been 
established and patient has been planned for surgery, 
then CT scan is quite helpful in decision making as it 
gives accurate detail about bony anatomy and cortical 
bone involvement. However it has less sensitivity and 
specificity in detection of occult fractures itself. 


Reference: 
1) Green’s Operative Hond Surgery (6° edition): Page 


643 

2) Campbell Orthopedics (13" edition): Page 1469 

3) Plastic Surgery Hand and Upper limb by Peter.C 
Neligan (4” edition): Page 88 

4) Orthopedic Quick Review by Apurv Mehra: Page 51 


651) A 40 year old man had a fall on outstretched hand 
that resulted in pain and swelling in wrist. Emergency 
X-rays are negative for fracture or dislocation. On 
examination, flexion and extension is limited at wrist 
joint due to pain along with tenderness in anatomical 
snuff box. What is best management in this patient? 


A) Splint the wrist and re-evaluation after 4 days 
B) Open reduction and internal fixation with headless 
screw 

C) Adequate analgesia and physiotherapy 

D) Apply thumb spica cast, X-rays and re-evaluation 
after 10-14 days 

E) Apply cast for 8 weeks straight 


Correct: D (Apply thumb spica cast, X-rays and re- 
evaluation after 10-14 days) 


Ascaphoid fracture commonly results 

1) After fall on outstretched hand 

2) In professional goal keepers 

Fracture is suggested by limited movement at wrist joint 
along with tenderness over anatomical snuff box. 
Initially X-rays are advised with three views (antero- 
posterior, lateral and special oblique “scaphoid” views), 
If X-rays are unremarkable, following should be the 
course of management 

1) Immobilization of wrist using thumb spica cast. 


Thumb spica cast 


2) Re-evaluation after 10-14 days 

3) Again X-rays with three views are advised, 

4) If X-rays are negative and tenderness in anatomical 
snuff box persists, indicating suspicion of occult 
scaphoid fracture then additional modalities such as 
bone scan, MRI and CT scan may be used for diagnosis, 
5) Definitive management is as follows: 


Management of scaphoid fractures 


Nondisplaced Long arm thumb spica cast 
(below elbow cast) for 6 
weeks (convert to short 

arm thumb spica cast after | 
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6 weeks until union is 
achieved) 


Open reduction and 
fixation using headless 
screw 


Displaced fractures (>1mm) 
Non-unlon 
Unstable fractures 


Complications of scaphoid fractures are 
1) Non-union 

2) Mal-union 

3) Delayed union 

4) Avascular necrosis 


Reference: 
1) Bailey and Love (27" edition): Page 397 


2) Kenneth Hand book of Fractures; Page 290-292 


652) What is the grade of muscle power when muscle 
can actively move against gravity but without any 
resistance? 


A) Grade 1 
B) Grade 2 
C) Grade 3 
D) Grade 4 
E) Grade 5 


Correct: C (Grade 3) 


Grade of Description 

muscle power 

Grade 5 Active movement of muscle against 
gravity and full resistance applied by 
examiner 

Grade 4 “Active movement of muscle against 
gravity and moderate resistance 
applied by examiner 

Grade 3 Active movement of muscle against 

| gravity and without any resistance 

Grade 2 Active movement of muscle only when 
force of gravity is eliminated 

Grade 1 | Muscle contraction is seen or palpable 
but insufficient to produce any 
movement even with elimination of 
gravity 

Grade 0 ~ No contraction (paralysis) 

Reference: 


Horrison Manual of Clinical Practice 


a 


PMA Te. ean a 


ma 


Tarum a. 


653) A 27 year old male suffered from road traffic 
accident. On inspection, which of following position of 
affected limb will point towards fracture of neck of 
femur? 


A) Flexed knee 

B) Extended knee 

C) Externally rotated and shortened limb 
D) Internally rotated and shortened limb 
E) Flexed and internally rotated thigh 


Correct: C (Externally rotated and shortened limb) 


When fracture of neck of femur occurs, different 
muscles act to produce different a classically externally 
rotated shortened leg. These are as follows 

1) Ilio-psoas muscle cause external rotation of limb 

2) Shaft of femur is adducted and laterally rotated by 
adductors (hence the limb is adducted and outward 
rotated). 

3) Shortening of limb occurs because of spasm of 
hamstring muscle which pull the distal segment of 
femur upwards. 


Reference: 


Gray's anatomy (41" edition) 


654) A 60 tear old patient presents to surgical 
emergency after history of fall, There is swelling and 
ecchymosis at the base of Scarpa's triangle with 
fractured greater trochanter. What is it known as? 


A) Ludloff’s sign 
B) Desault’s sign 
C) Keen’s sign 

D) Ilio-psoas sign 
E) Bloomberg sign 


Correct: A (Ludloff’s sign) 


Ecchymosis and swelling along the inguinal ligament, in 
the region of Scarpa’s triangle (also known commonly as 
femoral triangle) and inability to raise the thigh when 
the patient is sitting suggest fracture of the greater 
trochanter (Ludloff's sign) 
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Article on “Assessing the Lower Extremities in the 
Geriatric Patient” by Mark. Williams: Medscape 


655) Fracture of which of following bones classically results in complication of “A-vascular necrosis”? 


A) Shaft of humerus 

B) Sesamoid bones in hand 
C) Neck of femur 

D) Clavicle 

E) Neck of fibula 


Correct: C (Neck of femur) 
Avascular necrosis (aseptic necrosis) results from ischemia of bones due to occlusion of its blood supply. Infection does 


not seem to play a role in this process. 
Blood supply to proximal femur (in adults) comes from an extracapsular (just outside the attachment of the fibrous 


capsule) arterial ring around the neck. It is constituted by 
1) Medial circumflex femoral artery 


2) Lateral circumflex femoral artery 
3) Minor contributions from the superior and inferior gluteal vessels 
From this ring, ascending cervical branches arise that pierce the capsule to ascend the neck beneath the reflected 


synovial membrane (on anterior, pasterior, medial and lateral surface). These vessel become the 
retinacular arteries and form a sub-synovial intra-capsular anastomosis. 


Anterior view Posterior view 
Acetabular 
branch of 
obturator artery 
(often manun) 


Anustomows 
beween matal 
and latera) 
mcumåm 
temon) 
anenes 

f 
Rotemor |V) i 
gament and 


Lateral crcumtley 
femoral artery 


Blood su of proximal femur 
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These vessels are at risk with a displaced neck of femur fracture. Interruption of blood supply can lead to avascular 
necrosis of the femoral head. 


1) If the fracture is intra-capsular, both the intraosseous blood supply and the retinacular vessels are vulnerable to 
damage. 


2) If the fracture is extracapsular, the retinacular vessels will remain intact and avascular necrosis of the femoral head is 
much less likely. 


NORMAL HEAD 


AVASCULAR NECROSIS HEAD 


Other bony sites that are also at risk of avascular necrosis are 

1) Proximal pole of scaphoid bone. 

2) Talus 

Radiographic appearance of avascular necrosis (sometimes termed idiopathic avascular necrosis) is seen in 
1) Keinblock’s disease (Lunate bone) 

2) Panner’s disease (capitellum of humerus) 

3) Freiberg’s disease (second metatarsal head) 

4) Kohler’s disease (navicular bone) 

5) Preiser’s disease (scaphoid bone) 


Reference: 
Bailey and Love (27 edition): Page 512, 573 


656) A 46 year old male suffered from intra-capsular fracture of neck of femur (complete fracture with partial 
dislocation of head) following fall from bike. What is the most common complication this patient is likely *0 encounter 
keeping in mind that patient patient’s injury falls in category III of Garden classification? 
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A) Avascular necrosis 
B) Mal-union 
C) Osteomyelitis 
D) Non-union 
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E) Volkmann ischemia contracture 


Correct: A (Avascular necrosis) 


Garden classification is categorization of intra-capsular femur neck fracture on basis of radiological appearance. As these 
| fractures cause disruption of blood supply to head of femur, most common complications are 

| 1) A-vascular necrosis (Non-displaced: 10%, displaced fracture: 30%) 

f | 2) Non-union (Non-displaced. 5%, displaced fracture 25%) 

Garden classification helps to prioritize the appropriate treatment for particular type of neck fracture 


2) Stable fracture 


‘ Type ll 1) Complete fracture, non-displaced 
2) Stable fracture 


Type lll 1) Complete fracture with partial displacement 
2) Unstable fracture 
3) Commonly associated with non-union and a-vascular necrosis 
M Type IV 1) Complete fracture with complete displacement 
til 2) Unstable fracture 
| 3) Commonly associated with non-union and a-vascular necrosis 


Reference: 

1) Campbell's Operative Orthopedics (13° edition): Page 3150, 3151 

2) Kenneth Handbook of fractures: Page 378 

3) Article on “Comparison of total hip replacement and hemiarthroplasty”: NCBI 


657) A 37 year old male presented to surgical emergency after history of fall. X-rays show stable/non-displaced inter- 
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trochanteric type extra-capsular neck of femur fracture. What is the best treatment option In this patient? 


A) Cannulated screw 

B) Closed reduction 

C) Locked intramedullary nail 
D) Dynamic hip screw 

E) Plate and screw fixation 


Correct: D (Dynamic hip screw) 


The two main types of neck of femur fractures: intracapsular and extracapsular 
Treatment for extracapsular neck of femur fracture is given below: 


Type of extracapsular erative tre options 


femur neck fractu 

Inter-trochanteric femur Surgical options for internal fixation include 

fracture 1)Dynamic hip screw (for stable fractures-gold standard) 
2) Intra-medullary hip screw (for stable, unstable and reverse oblique pattern fractures) 
3) Arthroplasty (Severely comminuted fracture, failed internal fixation, osteoporotic/osteoarthritic 
bones) 
Non-operative treatment is done in case of debilitated, non-ambulatory elderly patients with 
medical co-morbidities who are not suitable candidates for surgery. It involves early bed to chair 
mobilization to avoid complications of prolonged recumbency including 
1) Poor pulmonary toilet and atelectasis 
2) Venous stasis 
3) Pressure ulceration 


Sub-trochanteric femur Operation is indicated in most of cases in form of interlocking/intra-medullary nail placement (gold 
fracture standard) 
Non-operative treatment is indicated in 
1) Debilitated, non-ambulatory elderly patients with medical co-morbidities who are not suitable 
candidates for surgery (skeletal traction) 


Reference: 
1) Kenneth Handbook of Fractures: Page 392-395 
2) Orthobullets 


658) A 29 year old female had a fall from bike and presented to surgical emergency with complain of severe pain in 
right hip joint. On investigation, non-displaced intra-capsular fracture of neck of femur is found. Keeping in mind the 
age of patient, what is definitive treatment in this patient? 


A) Total hip replacement 

B) External fixator application 
C) Hemiarthroplasty 

D) Intra-medullary nailing 

E) Cannulated screw 


Correct: E (Cannulated screw) 
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Un-displaced intra-capsular fractures of neck of lemur have low risk of disruption of blood supply towards head while 
displaced fractures have a high risk and resultant complication of avascular necrosis Even inun displaced fractures, 


internal faation with cannulated screws (three screws) should be done (gold standard) However, the quality of bone 


should be checked: In low quality bones (such as those encountered in pathological fractures, severe osteoarthritis, 
rheumatoid arthats, Paget's disease and other metabolic bone disease), screws may cut out of the femoral head and 
hence in such cases, hip prosthesis is preferred 


Management for intra capsular neck of femur fracture is as follows 


Fracture type finitive treatment 


Non-displaced Intra-capsular femur Internal fixation with cannulated screws. (Fixation should be done in any age group 
neck fracture irrespective of other consideration), | 
Exception to thy is patient suffering from | 
1) Pathological fractures 
2) Severe osteoarthritis 
3) Rheumatord arthritis 
4) Paget's disease 
5) Other metabolic bone disease 
In these parents, hip replacement is done and screws avoided i 
Displaced intra-capsular femur neck Immediate reduction and internal fixation using cannulated screws or dynamic hip screws 
fracture in young (<60 years) (to prevent avascular necrosis of femur head) is ideal treatment 
I patient has rish of osteoporosis, then two options are there depending upon age | 
1) Dynamic ip screw (<40 years) 
2) Total hip replacement is done in patients (between ages of 40-60 years) 
DHS is done in <40 years because if THR is done at this age, patient will require a 
replacement surgery for prosthesis due to long life expectancy 


Displaced intra-capsular femur neck Arthroplasty (Total hip replacement or hemiarthroplasty) is treatment of choice J F 
fracture in old age patient (> 60 i) Total hip replacement. Done in patients with high functional demands, independently | 
years) mobile, no cognitive impairment, no major medical comorbidities and good bone quality | 


ii) Unipolar hemiarthroplasty. Done in patients with low functional demand, 

independently mobile but limited mobility (to house or short distance from house), | 
cognitive impairment, severely ill and bed ridden patients requiring institutional care and | 
those with major medical comorbidities. | 


Reference: 
1) Kenneth Handbook of Fractures: Page 378 
2) Article on “Comparison of total hip replacement and hemiarthroplasty”: NCBI 


659) A 83 year old bed ridden male presented to surgical emergency with compliant of severe pain in right hip joint. 
He is known case of chronic kidney disease. X-rays showed a displaced intra-capsular fracture of neck of femur, Which 
of following treatment options is best suited for this patient regarding short and long term outcome? 


A) Plate and screw fixation 
52 B) Hemi arthroplasty (Austin Moore prosthesis) 
C) Intramedullary nailing 
D} External fixator application 
E) Total hip replacement 


Correct: 8 [Hemi-arthroplasty (Austin Moore prosthesis) 
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Hemi-arthroplasty with Austin Moore prosthesis is the best choice with regards to age and medical co-morbidities of 
patient 


Treatment of displaced intra-capsular femur neck fracture in old (>60 year) aged pationts 


Total hip replacement It is done in patients with 
1) High functional demands 
2) Who are independently mobile 
3) Who have no cognitive impairment 
4) Who have no major medical comorbidities 
5) Who have good bone quality 
Unipolar hemiarthroplasty It is done in patients with 
1) low functional demands 
2) Who are independently mobile but limited mobility (to house or short distance from 
house) or bed-ndden 
3) Who have cognitive impairment 
4) Who have major medical comorbidities and are severely ill requiring institutional care 


THR is associated with 

1) Decreased rate of revision surgery 

2) Better functional outcome of hip joint (function improves with time) 

Disadvantages include 

1) Increased incidence of dislocation of implant 

2) Increased intra-operative blood loss 

3) Longer hospital stay. 

All these are less likely to be tolerated in an elderly friable patient. The limited/no mobility in such patients precludes 
the advantage of total hip replacement of providing a better functional outcome 

H.A on other hand was associated with few intra/post-operative complications but long term disadvantages include 
1) Provides less functional outcome 

2) Associated with acetabular erosions that require revision surgery (conversion to total hip replacement) 

The complications of less blood loss and shorter hospital stay are tolerated by friable elderly patients. Also limited 
functional outcome with elimination of pain from fracture is well suited in such patients. 


Hemiprosthesis Total hip 
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Reference, 
1) Kenneth Handbook of fractures: Page 378 
2) Article on “Comparison of total hip replacement and hemiarthroplasty*: NCBI 


660) A 46 year old male suffered from intra-capsular fracture of neck of femur (complete fracture with partial 

dislocation of head) following fall from bike. What is the appropriate treatment option in this patient keeping in mind 
that patient patient’s injury falls in category III of Garden classification? 

A) External fixator application 

B) Arthrodesis ? 
C) Total hip replacement 

D) Skeletal traction using Steinmann’s pin 

E) Cannulated screw fixation 


Correct: E (Cannulated screw fixation) ms 


Definitive treatment 
Non-displaced Intra-capsular femur neck Internal fixation with cannulated screws. (Fixation should be done in any age 


fracture group irrespective of other consideration). 
Exception to this 1s patient suffering from 
(Garden type | and II) 1) Pathological fractures 
2) Severe osteoarthritis 


| 
| 
3) Rheumatoid arthritis | 
4) Paget's disease | 
5) Other metabolic bone disease | 


In these patients, hip replacement is done and screws avoided Bs 
Displaced intra-capsular femur neck Immediate reduction and internal fixation using cannulated screws or dynamic hip 4 
fracture in young <60 years screws (to prevent avascular necrosis of femur head) 1s ideal treatment. | 

If patient has risk of osteoporosis, then two options are there depending upon age | 
(Garden type III and IV) 1) Dynamic hip screw (<40 years) 


2) Total hip replacement ıs done in patients (between ages of 40-60 years) 
DHS is done in <40 years because if THR ts done at this age, patient will require a 
replacement surgery for prosthesis due to long life expectancy. j 


Displaced intra-capsular femur neck Arthroplasty (Total hip replacement or hemiarthroplasty) is treatment of choice =a 
fracture in old age patient > 60 years i) Total hip replacement: Done in patients with high functional demands, 

independently mobile, no cognitive impairment, no major medical comorbidities 
(Garden type Ill and IV) and good bone quality 


ü) Unipolar hemiarthroplasty: Done in patients with low functional demand, 
independently mobile but limited mobility (to house or short distance from 
house), cognitive impairment, severely ill and bed ridden patients requiring 
institutional care and those with major medical comorbidities. aa 
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Reference: 

1) Campbell's Operative Orthopedics (13* edition): Page 3150, 3151 

2) Kenneth Handbook of fractures: Poge 378 

3) Article on “Comparison of totol hip replacement and hemiorthroplasty~: NCBI 


661) A 67 year, bed ridden old lady with metastatic severe osteoporosis presents with severe pain in right hip. On 
radiological investigations, a Garden type III neck of femur fracture is diagnosed. What is appropriate treatment? 


A) Austin Moore prosthesis 
B) Total hip replacement 

C) Intramedullary nailing 

D Dynamic hip screw fixation 
E) Cannulated screw fixation 


Correct: A (Austin Moore prosthesis) 


Garden type III fracture refers to complete fracture line with partially displaced head of femur. In such old aged patients 
with co-morbidities, limited mobility and limited life expectancy, hemi-arthroplasty in the form of Austin-Moore 
prosthesis is the appropriate option for pain relief. Total hip replacement will require greater tissue dissection, blood 
loss and increased hospital stay. Also the patient will not benefit from good function of prosthesis in total hip 
replacement due to limited/no mobility, 


Reference: 
1) Compbell’s Operative Orthopedics (13" edition): Page 3150, 3151 
2) Kenneth Handbook of fractures: Page 378 


3) Article on “Comparison of total hip replacement and hemiarthroplasty*: NCBI 


662) A 60 year old male presented to emergency with pain in right hip. He is known case of lymphoma and is currently 
under treatment. He is undergoing planned cycles of radiotherapy for a metastatic deposit on right femur close to 


LAJ 


a 
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A) Dynamic hip screw 

B) External fixator application 
C) Arthroplasty 

D} Plate and screw fixation 

E) Intra-medullary nailing 


Correct: C (Arthroplasty) 


1) If acetabulum not involved: Hemiarthroplasty is done 


Clinical Scenario 


When primary bone tumor is suspected in case of 
pathological fracture 


When Isolated metastasis is found with over all good life 
expectancy of patient 


If multiple metastatic deposits present in case of 
pathological fracture with over all poor life expectancy 


If metastatic deposit found prior to fracture 


If deposit is involving joint surface or close to joint (peri- 


356 articular) and life expectancy is good 


and thus an indication for urgent prophylactic fixation. 


Reference. 
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neck, On X-rays, fractured neck of femur is found. Keeping in mind that patient has a good life expectancy and that 
the fracture Is likely pathological, what is the best management in this case? 


The proximal femur is involved in more than 50% cases of long bone pathological fractures (neck of femur in above 
case). Pathological neck fractures do not unite regardless of degree of displacement. Management is primary 
arthroplasty Choice between hemi arthroplasty and total hip replacement ts determined by acetabular involvement. 


2) If acetabulum is involved Total hip replacement is done. 
Management of pathological fractures is given in table as follows: 


Treatment options 

Management should aim towards management of primary bone 
tumor Early management should be planned to prevent 
dissemination of disease. 

Fracture healing is not predictable Following options should be 
considered 

1) For epiphysis/metaphysis: Joint replacement (in case of shoulder 
joint replacement yields poor results and internal fixation is 
preferred). 

2) For diaphyseal fracture: Fixation with intramedullary device. 


Excision of isolated metastasis to bone usually does not confer 
much benefit to survival (compared to isolated liver and lung 
metastasis excision) However, two types of cancers with solitary 
metastasis to bone should have en-bloc excision done (along with 
pnmary tumor) die to long disease-free survival rate. These include 
1) Renal cell caranoma 

2) Breast carcinoma 


Bone stabilization be done with load bearing devices (plates and a 
external fixators) to allow immediate load bearing. | 


Prophylactic fixation with load bearing device 
(See Mirels scoring below) 


En-bloc excision of primary lesion and joint replacement 


Mirels scoring tells about the risk of pathological fracture. A score of 8 or more ıs high predictive of high risk of fracture 
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1) Bailey and Love (27" edition) Page 406,407, 548 
2) Kenneth Handbook of fractures; Page 44 


663) Maximum weight permitted for skin traction 
applied to lower limb will be? 


A) 2kg 
B) 5kg 
C) 7kg 
D) 10 kg 
E) 12 kg 


Correct: B (5kg) 


Maximum weight permitted for skin traction ıs up to 5 
kg (strictly speaking, 3-4.5 kg or 7-10 Ibs.), If increasing 
weights are applied, superficial skin layers are disrupted 
and irritated. 

Skin traction is used when 

1) Weight required for traction is less than 5 kg 

2) Short term traction require while awaiting for 
definitive procedure 

Skeletal traction is preferred when 

1) Weight required for traction is greater than 5 kg 

2) Long term traction 1s required. 

3) When there is skin damage/wound which 
contraindicates the use of skin traction. 


te Skeletal traction 
Indication Mild to moderate force = Moderate to severe force 
Weight pemitted +549 Upto 29kg 

Applied with Buck's mamon (conver K wire. Ilizarov i wire 


vonal sun tracuon) or Crutchfield tong 

Gallows Byantytaton Steinmann pn 

fortracture femur c 2yr Denham pon are used 
for skeletal traction 


Reference: 

1) Orthopedic Quick Review by Apurv Mehra: Page 108 
2) Principles of Traction methods by Department of 
Orthopedic Surgery - University Stellenbosch, South 
Africa 


664) An 18 year old male presented to surgical 
emergency with complaint of severe pain just above 
right knee. After fall from bike. No open wound is 
present and distal neurovascular bundle is intact. X- 
rays revealed a minimally displaced supracondylar 
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transverse fracture of right femur with no involvement 
of articular surface. What is the best treatment option 
In this case? 


A) Application of knee Cast 

B) Application of Hip spica 

C) Fixation with plate and screws 
D) Intramedullary nailing 

E) Application of external fixator 


Correct: A (Application of knee cast) 


The supracondytar area of the distal femur (10-15 cm in 
length) is the zone between the femoral condyles and 
the junction of the metaphysis with the fernoral shaft. 


Anatomy of lower end of femur 


A knee cast/hinge knee brace would be enough in this 
case of un-displaced supracondylar femur fracture. 
Treatment varies according to situation. 


Fracture of distal Treatment 

femur 

Minimally displaced, Hinge knee brace with motion 
with no articular erercises 

involvement 
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Articular surface 
Involvement 


Simple fractures 
Anatomical reduction with 
plate and screws in simple 
fractures 

Complex fracture 
-Reconstruction with 
cannulated screws 
augmented with intra 
medullary nailing 

-If reconstruction not possible 
then arthroplasty 

Internal fixation with locked 
intramedullary nail or plate 
and screw fixation 

If fixation cannot be done 
then arthroplasty 


Osteoporotic 
metaphyseal fractures 


Reference: 


Kenneth Handbook of Fractures: Page 425 


665) Which of the following bone is a common site for 
stress fractures? 


A) Clavicle 
B) Scapula 
C) Tibia 
D) Fibula 
E) Sacrum 


Correct: C (Tibia) 
Stress fractures occur due to chronic and repeated 


trauma. They are most commonly encountered in 
runners and athletes (especially in women). 


Patients usually complain of dull, poorly localizing pain 
over fracture site. Deep pressure may elicit tenderness 
over affected area. 

Most common bones involved are: 

1) Tibia (usually mid-tibia) 

2) Metatarsal 

3) Navicular bone 

These fractures are diagnosed best by bone scan, MRI 
or ultrasound may also be helpful. Management 
involves prolonged bed rest and avoidance of causat 
factors. 


Reference: 
Bailey and Love (27° edition): Page 464 


666) Which of following bones if fractured, most 
commonly leads to non-union? 


A) Proximal humerus 

B) Intra-capsular fracture of neck of femur 
C) Fibula shaft fracture 

D) Distal tibia 

E) Fracture of proximal shaft of ulnar 


Correct: D (Distal tibia) 
The tibia is the most common bone to proceed to non- 


union (frequency of non-union being 2-15% among all 
tibial fractures). 


Reference: 


Campbell Orthopedics (14” edition): Page 3208 


667) A 44 year old diabetic male patient suffered from fracture of shaft of right tibia. 7 months later, on follow up, X- 
rays revealed gap between fractured ends with no callus formation. What is the best management in this case? 


A) POP cast 

B) Plate fixation 

C) Bone graft 

D) External fixator 

E) Intra-medullary nailing 


Correct: C (Bone graft) 


Non-union is defined as no signs of healing of bone after 3-6 months of fracture. The above scenario is referring to 
atrophic non-union which is managed by debridement and bone grafting 
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There are three types of non-union, each with a specific treatment 


Type of non-union Description Treatment 


Infected non-union Infection present at fracture site that can 1) Contaminated implants and devitalized tissue are 


involve soft tissue, bone (with sequestrum and removed with debridement of necrotic tissue, 
involcrum) and can leave a bone defect in 2) Temporary stabilization done (using external 
advanced stage. fixator), culture specific intravenous antibiotics 
started and local antibiotic delivery in form of 
antibiotic beads initiated. 
3) Secondary stabilization done with bone grafting 
(once infection settles) 


Atrophic non-union Absent callus formation due deficient bone 1) Debridement of atrophic bone ends until healthy 
vascularity and poor healing potential. Causes vascularized ends achieved. 
include 3) Bone graft is placed. 


1) Diabetes mellitus 
2) Peripheral vascular disease 
3) Vascular injury at the time of fracture 


4) Smoking 

5) NSAID use 
Hypertrophic non- It results from excessive movement at fracture 1) There is excessive callus formation, hence just rigid 
union site due to inadequate immobilization. There is stabilization is done 


excessive callus formation with high vascularity 2) No need of bone grafting 
(excellent healing potential when given proper 
environment) 


Reference: 
Bailey and Love (27° edition): Page 422, 556-558 


668) A 10 year old child presents to surgical emergency with history of fall from height. X-rays of right thigh revealed 
displaced fracture of shaft of femur with a gap between broken ends. Keeping in view that the bone fracture will heal 


by indirect mechanism, soft callus formation follows which of the following phases of healing? 
A) Mineralization 


B) Lamellar bone formation 

C) Remodeling 

D) Hematoma formation 

E) Hematoma formation with vascularization 


Correct: E (Hematoma formation with vascularization) 


In indirect form of bone healing, the amount of strain on bony ends determine the conversion of vascularized hematoma 
(granulation tissue) into fibrous tissue, soft callus or hard callus, Regardless of this fact, the usual sequence of hematoma ‘ 
formation, vascularization, soft callus formation, hard callus formation and remodeling should be followed at the most. 

Some important aspects are explained below 

1) Soft callus formation occurs after vascularization of hematoma i.e. granulation tissue formation (soft callus is formed 

by differentiated mesenchymal cells that reach the hematoma when it ts vascularized) 

2) Hard callus is present at the time when soft callus is mineralized by osteoblasts. It further continues into the remodeling 

phase where a critical balanced activity between osteoblasts and osteoclasts convert it into mature bone. 
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Bone formation undergoes following steps: 


Phases Comments 
Inflammatory 1) Blood vessels at the fracture site are torn resulting in hematoma formation | 
phase 2) Within days, hematoma is invaded by blood vessels, inflammatory cells (clear away the debris and convert 


hematoma to granulation tissue) and other cells such as fibroblast (causing fibrosis) and mesenchymal cells 
(forming callus) 
Repalr phase Fibroblast and mesenchymal cells reach the granulation tissue and convert it into either fibrous tissue or callus 
{hard or soft) depending upon immobilization of bony ends 
1) Under 100 % strain, fibroblast lay down collagen (fibrosis) Weak bone is formed 
2) Mesenchymal cells differentiate ether into chondrocytes (forming fibrocartilaginous soft callus) in case of 
10% strain (little mobilization) or osteoblasts (forming hard callus) in (ngid mobilization). 
In case of soft, fibrocartilaginous callus rs formed, osteoblasts deposit immature bone termed as osteoid 
around fracture site to unite the broken pieces. This osteoid is mineralized by hydroxyapatite and forms 
hard/bony callus (spongy bone) 
It starts 3-4 weeks after injury and continues for 2-3 months r 
Remodeling Osteoclasts arnve and remove the spongy bone while the osteoblast continue to lay spongy bone, The end 7 
result ıs formation of strong bone called compact bone. 
Cortical and medullary cavity are restored 
The process of remodeling ma take months and bone may remain uneven for years 
In children the process of remodeling is significant and Increased degree of displacement may be accepted in 
entra-articular fractures. 


Reference: 

1) Bailey and Love (27° edition): Page 388 

2) Robbin's and Cotron Pathological Basis of Medicine (8 edition) 
3) Rapid Review Pathology by Edward Goljan (5* edition) 


669) Which of following enzymes is required for bone mineralization? 


A) Alkaline phosphatase 
B) Collagenase 
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€) Clastase 
D) Hydroxylase 
L) Peptidase 


Correct: A (Alkaline phosphatase) 


Alkaline phosphatase is found in osteoblasts and its activity js important for the mineralization of bone (represents a 
useful biochemical marker of bone formation) 7 = 


Reference: a 
1) Robbin’s and Cotron Pathological Basis of Medicine (8* edition) 


2) Rapid Review Pathology by Edward Goljan (5” edition) 


670) Which of following fracture following trauma is Absolute indications for open reduction 
best reduced by open reduction? 1) Failure non-operative management 

2) Osplaced intra-articular fracture j 
A) Colle’s fracture 3) Fractures through the growth plate, where arrest is | 
B) Displaced patellar fracture possible{Saker-Harris type Ill, IV, V) | 
C) Closed fibular fracture 4) Major avulson fractures e.g. fracture of patella, 
D) Closed Clavicular fracture olecranon fracture  — = 
E) Closed shaft of humerus fracture 5) _ Established non-union/mal-union 


6) Open fractures 
Correct: B (Displaced patellar fracture) 


Patellar fracture is an avulsion fracture. The fracture 
segment is pulled upwards by quadriceps tendon. 
Hence in case of displaced patellar fracture with failed 
extensor mechanism (patient is unable to perform 
straight leg test)/open patellar fracture, open reduction 
and internal fixation is preferred. 

Patella is preserved whenever possible. Tension band 
wiring using K-wires (forming figure-of-eight) is done. In 
case of comminuted fracture, tension band wiring is 
supplemented with circumferential wiring of patella. 


Type of fracture Surgical Treatment 


| Simple displaced fracture ` Figure-of-eight tension band 
| | Wiring using two K-wires 
Multi-fragmentary Figure-of-eight tension band 


displaced fracture wiring using two K-wires + ht tension band wiring using two K-wires, 
circumferential wiring of for simple patellar fractura 
_ patella 
Indications for surgery following limb trauma are Reference: 
Bailey and Love (27” edition): Page 394 | 


671) In Salter Harris classification, a fracture through growth plate with extension into epiphysis is? 
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A) Type I 


B) Type II 
C) Type III 
D) Type IV 
E) Type V 


Correct. C (Type III) 


Sistar Harns Growth plate injury classification 


Type Description Growth plate arrest 
Type | Simple fracture line just involving the physis Growth seldom affected 
Type II - Fracture line passes through the physis exiting through Growth seldom affected 


metaphysis (producing 4 metaphyseal fragment). 
- It is the most common type 


Type Ill Fracture line passes through the physis exiting through the Growth sometimes affected 
epiphysis (intra-articular) 


Type IV Fracture line passes across epiphysis, cross physis and across Causes abnormal growth 
the metaphysis. 
Type V Crush injury to growth plate Commonly causes abnormal growth (may b 
: the first radiological sign) 
Type VI Peri-chondnal contusion High chances of abnormal bone growth J 


g Reference: 
Bailey and Love (27° edition): Page 387 
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672) Which of the following Salter Harris types of 
fractures are most commonly encountered in pediatric 
ope group? 


A) Type I 
D) Type II 
C) Type III 
D) Type IV 
E) Type V 


Correct: B (Type II) 


Reference: 


Pediatric Fractures: Ortho-bullets 


673) A 10 year old boy presented to surgical 
emergency with severe pain in left knee joint following 
fall from bike. X-rays revealed fracture lateral tibial 
condyle involving articular surface. Which 
complication is patient likely to suffer keeping in mind 
the age of patient and the type of injury? 


A) Varus deformity 

B) Anterior cruciate ligament injury 
C) Valgus deformity 

D) Abnormal bone growth 

E) Volkmann ischemic contracture 


Correct: D (Abnormal bone growth) 


The child is suffering from lateral tibial condylar fracture 
which is Salter-Harris type IV injury (epiphysis, physis 
and metaphysis injured). 

Abnormal bone growth/Growth arrest is a dreadful 
complication following growth plate injuries, 
particularly Salter-Harris type IV, type V and type VI. 


Reference: 
Bailey and Love (27° edition): Page 387, 388, 401 


674) A 44 year old man presents to surgical emergency 
with open fracture of right tibia following car accident 
on high way (high energy injury). Gustilo and Anderson 
class IIA injury is present (Multi-fragmentary and 
stable fracture of tibial shaft with extensive soft tissue 
damage involving skin, muscle and neurovascular 
bundle but adequate soft tissue coverage over 
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fractured bone}. Which of following will be prefered 
for bone stabilization in this case? 


A) Intramedullary nailing 
B) External fixator 

C) Plate and screws 

D) Bone graft 

E) Cast 


Correct: B (External fixator) 


Aim of open fracture is to achieve 

1) Bony stabilization and union ( by fixation) 

2) Soft tissue coverage 

3) Avoid infection. 

Bony stabilization is achieved by external fixator in this 
case because 

1) It is used for emergency stabilization of long bone 
fracture in poly-trauma patients who are thought to be 
too unwell for other interventions, as a “damage 
control” procedure. 

2) It grves temporary stabilization and allow soft tissue 
damage to recover before definitive fixation. 

Soft tissue management involves 

1) Thorough debndement of necrotic tissue 

2) Removal of devitalized bone 

3) Irrigation wath saline. 

4) Reconstruction after clearing the field off the 
infection. Options include primary closure/delayed 
primary closure/microvascular free tissue transfer by 
plastic surgeon, 

Infection can be avoided by 

1) Proper management of soft tissue and commencing 
IV antibiotics (covering gram positive, gram negative 
and in severe contamination-anaerobic bacteria) 

2) Continuation of antibiotics for at least 48 hours after 
definitive wound closure. 


Reference: 
Bailey and Love (27° edition): Page 392, 405 


675) 78 year old man is brought from nursing home 
where he had fallen. As he lies on the stretcher, his 
right leg appears shortened and externally rotated. X 
rays demonstrate an inter-trochanteric fracture of 
right hip. The best treatment is? 


A) Open reduction, internal fixation 
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B) Open reduction, internal fixation and post-operative 
anticoagulation 

C) Removal of femoral head and replacement by 
prosthesis 

D) Skeletal traction and vena cava filter 

E) Tota! hip replacement 


Correct. B (Open reduction, internal fixation and post- 
operative anticoagulation) 


Patients with displaced inter-trochanteric fractures are 
usually non-ambulatory with fracture usually resulting 
after low energy trauma such as loss of consciousness, 
syncopal attacks, medical co-morbidities or pathological 
fractures. Hence due to less dramatic inciting events, 
the patients usually present to hospital after a 
particular delay (usually due to late/missed diagnosis). 
This pre-hospital time is usually spent on the floor 
usually with poor oral intake of fluids. All these factors 
predispose such individuals to dehydration, nutritional 
depletion, pressure ulceration and venous thrombo- 
embolism. Also note that patients with inter- 
trochanteric fractures have blood loss into thighs 
making prone to hemodynamically instability. 
Management for displaced fractures is as follows ` 

1) Open reduction and internal fixation (using sliding hip 
screw) is done. Patients are first stabilized medically. 

2) Post-operatively, special consideration is given to 
anti-coagulation because of risk of associated venous 
thrombo-embolism. 


Reference: 
Kenneth Handbook of fractures: Page 382, 384-386 


676) A 40 year old man is involved in a car crash, 

presenting with blood pressure of 80mmHg. The 

patient ıs found to have supra-condylar fracture of 
femur and sub-dural hematoma, FAST shows fluid 
abdomen. He Is taken to OT where intraabdominal 
bleeding is controlled and sub-dural hematoma is 
drained. The femur fracture (distal comminuted fe: 
fracture with intra-articular extension) should be 
treated by which of following? 


— 


—— 


A) Long leg cast 

B) Steinmann Pin insertion and traction 

C) Operative reduction and internal fixation 
D) Aspiration of knee joint 

E) intravenous antibiotic administration 


Correct: B (Steinmann pin insertion and traction) 


In multiple injuries, the approach should be that ‘ 
kills first should be managed first”. 
In this patient, the immediately life threatening injuries 
should be attended first because of high risk of 

mortality associated with them. According to ABCD 
protocol, after securing airway and breathing, the 
“circulation” should be attended first. Thus the - 
priorities in this patient are to control intra-abdominal 
bleeding first (by performing exploratory laparoton ny) 
followed by disability limitation involving 
decompression of sub-dural hematoma. Afterwards the 
fractures is attended to. The initial option for 


be performed as a delayed or semi-elective 
intervention. 


Estimated time from Incident to death or Irretrievable damage for 
varlous conditions 
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Reference: 
Bailey and Love (27th edition): Page 312 


677) A 35 year male presented to surgical emergency 
after road traffic accident. On examination, a wound 
of ~ 1x1 cm on medial aspect of right leg is seen. 
Patient is unable to move his right leg. His right leg is 
pale, cold, in-sensitive to pain and no distal pulses are 
palpable. According to Gustilo and Anderson 
classification, which is category? 


A) Type! 
B) Type Il 
C) Type IIIA 
D) Type IIIB 
E) Type IIIC 


Correct: E (Type IIIC) 


The patient is having open fracture with neurovascular 
injury. An open fracture with an arterial injury falls 
under type III C. 


Gustilo and Anderson classification for open 

fractures 

Type! A low energy open fracture with a wound less 
| than 1 cm long and clean 


“Type We An open fracture with a laceration more than 1 
cm long without extensive soft tissue damage, 
_ flaps or avulsion 


Type lll Characterized by high energy injury irrespective | 
of the size of the wound. Extensive damage to 
soft tissues, including muscles, skin, and 
neurovascular structures, and a high degree of 


contamination. Multi-fragmentary and unstable 


fractures 


Subgroups of Type III pe 
| Type lll Adequate soft tissue cover of a fractured bone 
A _ after stabilization 


Type lll Inadequate soft tissue cover of a fractured t bone 
B after stabilization (ie. . flap coverage required) 
Type lll Open fracture associated with an arterial injury 
Cc requiring 


repair 


Reference: 
Bailey and Love (27* edition): Page 385 
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678) A patient presents with high energy trauma (car vs 
car on high way). He sustains a comminuted fracture of 
tibia shaft along with laceration of 6-8cm (overlying skin 
flap present). Distal neurovascular bundle is intact 
(normal pulse and movement). Which type of open 
fracture is this according to Gustilo Anderson 
classification? 


A) Type IIIA 
B) Type IIIB 
C) Type IIIC 
D) Type I 

E) Type IV 


Correct: A (Type IIIA) 


See previous question for explanation 


Reference: 
Bailey and Love (27" edition): Page 385 


679) Which of following injuries is commonly 
associated with fracture of neck of fibula? 


A) Injury to common peroneal nerve 
B) Injury to femoral nerve 

C) Injury to posterior tibial artery 

D) Injury to anterior tibial artery 

E) Injury to sural nerve 


Correct: A (Injury to common peroneal nerve) 


Common peroneal nerve wraps around neck of fibula 
and hence it is commonly damaged by fracture of neck 
of fibula. 

The patients are unable to dorsiflex the foot at ankle 
joint and hence the foot will be permanently plantar 
flexed, known as “foot drop”. In addition, there will be 
sensory loss over lateral side and dorsum of foot. 

In most cases, a foot brace is used that helps patients 
with daily life activities and prevents foot trauma. 


IMM Q-BANK SURGERY 4" EDITION 


Beunscamr 


Reference: 


Teach Me Anatomy 


680) A 44 year old male presented to you in 
emergency following road traffic accident. His left 
ankle joint appears to be dislocated Clinically. Dorsalis 
pedis artery pulse is not palpable. What should be the 
management of ankle dislocation? 


A) Send patient for radiographs 

B) Wait for senior consultation 

C) Immediate reduction and splinting 
D) POP only 

E) Wait until swelling subsides 


Correct: C (Immediate reduction and splinting) 


A dislocated ankle should be reduced and splinted 
immediately (before radiographs if clinically evident), 
This 1s done because 

1) For prevention of pressure or impaction injuries to 
talar dome 

2) To preserve neurovascular integrity and protect foot 
from ischemic damage 

3) To prevent necrosis of tented skin 


Dislocated ankle joint 


Reference: 
1) Kenneth Handbook of Fractures 
2) Bailey and Love (27 edition): Page 468 


681) Which of following will be appropriate treatment 
for non-displaced fracture of proximal phalanx of 2 
toe? 
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A) Closed reduction and splinting 
B) Pain relief and physiotherapy 
C) Internal fixation with pins 

D) K-wiring 

E) Buddy splint 


Correct: E (Buddy splint) 


Nondisplaced fractures are treated with buddy 
splinting. This reduces pain and provides stabilization. In 
addition to buddy dressing, following are advised. 

1) Suff-soled shoe 

2) Protected weight bearing with advancement. 


Closed reduction is done in case of fractures with 
clinical deformity. 

Operative treatment is used in case of intra-articular 
fracture of proximal phalanx of great toe or multiple 
fractures of lesser toes (percutaneous K wiring or screw 
fragments used) 


Reference: 
Kenneth Hand book of Fractures: Page 545 


682) A 45 year old man is suspected of having fat 
embolism following surgical placement of a reamed 
intramedullary nail. Which of following is helpful in 
diagnosing fat embolism? 
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A) Fat in urine 

D) X-ray of long bones 

C) Increased urine output 
D) MRI brain 

£) None of the above 


Correct A: (Fat in urine) 


Fat embolism is dislodgement of intravascular fat 
emboli causing blockage of blood flow in different blood 
vessels of body. Most commonly it occurs in 

1) Fractures of long bones (particularly femur and tibia) 
and pelvic fractures. It can also occur during 

2) Intramedullary procedures like reamed 
intramedullary nailing and hip/knee arthroplasty. 
Symptoms usually occur after 12-72 hours after the 
inciting event. Gurd’s diagnostic criteria is used for 
diagnosis of fat embolism syndrome. 


Gurd’s diagnostic criteria for fat embolism 
(Atleast one major and four minor criteria are 
required for diagnosis of fat embolism) 
Major 1) Petechie (axillary or conjunctival) 
criteria 2) Hypoxemia (Pao2 <60mmHg) 
3) Central nervous system depression 
(disproportionate to hypoxemia) 
4) Pulmonary edema 
Minor 1) Tachycardia (>100 beats/min) 
criteria 2) Fever (>38.5) 
3) Emboli in retina on funduscopic 
examination 
4) Fat in urine and fat globules in sputum 
5) Sudden drop in hematocrit and platelet 
count 
6) Increased ESR 
7) Changes in renal function (decreased urine 
output) 
8) Jaundice 


The best treatment of fat embolism is prevention 
Prevention is achieved as follows 

1) Most important factor in prevention of fat embolism 
is fracture stabilization (within 24 hours) of long bones 
2) Avoiding over reaming of the femoral canal (during a 
total knee arthroplasty) and use of reamers with 
decreased shalt width (reduces the risk of fat embolism) 
during femoral reaming for intramedullary fixation 

3) Use of external fixation for definitive fixation of long 
bone fractures in medically unstable patients decreases 
the risk 

In case of acute fat embolism syndrome, supportive 
treatment in the form of mechanical ventilation with 
high levels of PEEP (Posttive end expiratory pressure) is 
all that 15 available 


Reference: 
Orthobullets 


683) A 35 year old female was operated for fracture of 
shaft of right femur. Intramedullary nailing was 
performed as primary therapeutic procedure. Patient 
is at high risk of which complication 48 hours after 
intramedullary nailing? 


A) Fat embolism 

B) Thrombo-embolism 
C) Septic shock 

D) Hemorrhage 

E) Surgical site infection 


Correct: A (Fat embolism) 


Following the insertion of an intramedullary nail, the fat 
embolism ıs a frequent complication in patients with 
long bone fractures. Fat embolism classically occurs 12- 
72 hours after IMN or any other inciting trauma 


Advantages of IMN 

1) Minimally invasive 

2) Early weight bearing 

3) Less periosteal damage compared with open 
reduction and internal fixation 


Disadvantages of IMN 
1) Fat embolism/chest complications 
2) Infection difficult to treat 
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3) Difficult to remove if broken 


Reference 

1) Article on “Risk of fat embolism syndrome after 
intramedullary nailing in femoral fracture and thoracic 
injury”: NCBI 

2) Bailey and Love (27" edition): Page 393 


684) A 31 year old patient presented to surgical 
emergency after sustaining a blast injury. On 
examination, there is abrasion over the front of ear, 
dyspnea and a fractured shaft of right femur. His GCS 
is 8/15, Blood pressure is 90/60 mmHg and pulse 
120/min, What is diagnosis? 


A) Spinal shock 

B) Extradural hematoma 

C) Intra-cerebral hemorrhage 
D) Crush syndrome 

E) Fat embolism 


Correct: E (Fat embolism) 


Low GCS score (central nervous system dysfunction), 
dyspnea and tachycardia (pulse >110 beats/min) in 
context of long bone (femur) fracture is highly 
suggestive of fat embolism. 


Reference: 
Orthobullets 


685) A 45 year old male presented to surgical 
emergency with bilateral tibial shaft fractures after 
being hit by a car. Patient was admitted in orthopedic 
ward where he suddenly developed chest pain and 
dyspnea 48 hours after initial injury. On arterial blood 
Ras analysis, hypoxemia is present (Pa02 <60mmHg). 
What is your suspected diagnosis? 


A) Fat embolism 
3 B) Deep venous thrombosis 
C) Myocardial infarction 
D) Crush syndrome 
E) Compartment syndrome 


Correct: A (Fat embolism) 


Dyspnea and hypoxemia developing after 48 hours after 
bilateral long bone fracture should arouse the suspicion 
of fat embolism. The central chest pain and dyspnea 
signifies occlusion of pulmonary vasculature (pulmonary 
fat embolism). 


Reference: 
Orthobullets 


685) A patient who is known alcoholic presented to 
emergency with history of road traffic accident. He Is 
drunk heavily and is diagnosed of having mid-shaft 
femur fracture. Traction is applied and patient 
admitted. After 36 hours patient become drowsy and 
unconscious with appearance of rash all over body. CT 
scan was carried out but was normal, What is 
appropriate investigation to reach the diagnosis? 


A) Repeat CT brain after 2 hours 
B) Urine examination 

C) ABGs 

D) Alcohol levels 

E) MRI brain 


Correct: B (Urine examination) 


Patient findings are suggestive of “fat embolism”. Fat 
globules in urine are diagnostic. 


Reference: 
Orthobullets 


686) A 37 year old male presents to emergency 
department after being hit by a bike onto knees. On 
investigation, right knee dislocation is present. 
Examination/assessment of which of the following 
vessel is important in case of right knee dislocation 
with suspected vessel injury? 


A) Femoral artery 

B) Popliteal artery 

C) Dorsalis pedis and posterior tibial artery 
D) Radial artery 

E) Great saphenous vein 


Correct: C (Dorsalis pedis and posterior tibial artery) 


Patient with dislocated knee joint have underlying injury 
to popliteal artery in 30% of cases. Serial neurovascular 
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examination is necessary Dorsalis pedis and pasterior 


tibial atery which are continuation branches of popliteal Reference: 
artery are frequently assessed for presence/absence of Kenneth Handbook of Fractures: Page 422 
pulse 


687) Which of following joint dislocations should be dealt as a dire orthopedic emergency without any delay in 
intervention? 


A) Hip dislocation 

B) Knee dislocation 

C) Ankle dislocation 

D) Elbow dislocation 

E) Temporomandibular Joint dislocation 


Correct: B (Knee dislocation) 


Knee dislocation is potentially a limb threatening condition because of high incidence of neurovascular 

injury associated with it (particularly popliteal artery disruption). Immediate reduction is recommended even before 
radiographic evaluation. 

Posterior hip dislocation is also an emergency because of risk of avascular necrosis of femoral head and compression of 
sciatic nerve (most commonly the peroneal division) and hence prompts immediate reduction but knee dislocation is 
more devastating and should be managed even before radiographs are obtained. 


Management in case of knee dislocation 


A careful neurovascular examination is of paramount importance. Dorsalis pedis and posterior tibial artery pulses should 
be evaluated. Management will be guided by vascular status of the affected limb. 


Management of knee dislocation 
| Clinical scenario _ Management 
If pulses are absent Consider closed reduction of dislocated knee 


| Ifpulses remain absent after closed reduction — 


, Proceed to operating room for exploration. In case if arterial injury present, then damaged 
| Segment is excised and re-anastomosis done using reverse saphenous vein graft. 


lf pulses return after reduction —_ 


| Consider observation vs CT-angiogram. 
Urgent Cl-angiogram is done in case wnen vascular compromise 1s suspected e.g. when 
1) Delayed capillary refill 
2) Weak pulses 
| 3) Ankle-brachial index <0.9 
| If pulses present “H Look for ankle brachial index 


, If>0.9 then observation is recommended 
If <0.9 then urgent CT-angiogram. 
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Reference: 
Kenneth Handbook of Fractures: Page 422 


688) A 37 year old male presents to emergency 
department after being hit by a bike onto knees. On 
investigation, right knee dislocation is present. Which 
of following vessel is commonly damaged in knee 
dislocations and should be assessed with high index of 
suspicion? 


A) Femoral artery 

B) Popliteal artery 

C) Dorsalis pedis artery 
D) Posterior tibial artery 
E) Great saphenous vein 


Correct: B (Popliteal artery) 


In 30% cases of anterior tibio-femoral knee dislocation, 
a popliteal artery injury occurs. This is initially not 
evident because pulses may be palpable. However, the 
initial trauma causes vessel occlusion by following 
mechanism: 

1) Intima! flap formation inside vessel lumen that 
gradually undergoes thrombotic occlusion. The flap is 
usually caused by a tear in vessel lumen. A partial tear 
occurs usually in anterior dislocation of knee while a 
complete tear is more common in posterior dislocation, 
2) Vasospasm of vessel. 

Hence after reduction of dislocated knee joint, a CT- 
angiogram is usually done. 
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A: Anterior knee dislocation resulting in partial damage (usually an 
intimal tear) of popliteal artery 

B; Posterior knee dislocation resulting in complete tear of popliteal 
artery 


Reference: 


1) Bailey and Love (27" edition). Page 383 
2) Kenneth Handbook of Fractures: Page 422-431 


689) A 28 year old patient presents severe pain in hip 
and knee following road traffic accident (car vs car). 
Patient gives history of hitting of knee against 
dashboard after which he felt sudden and severe pain 
in knee and hip joint. On examination, a posterior hip 
dislocation is suspected. Keeping in mind that the 
patient has suffered from dash board injury, which of 
following associated hip Injuries will you suspect in 
this patient? 


A) Fracture of head of femur 

B) Fractured floor of acetabulum 

C) Fracture of sacrum 

D) Fracture dislocation of head of femur and posterior 
acetabular rim 

E) Anterior 


Correct: D (Fracture of head of femur and posterior 
acetabular rim) 


90% hip dislocations following dashboard injuries are 
posterior dislocations and occur when a posterior force 
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is applied to a flexed knee and hip This 1s an example of 
indirect blunt trauma where initial force applied to a 
particular area results in damage away from site of 
pamary impact Like in this case, the initial physical 
force applied to knees resulted in indirect damage at 
hip joint and acetabulum 


The injury force in a car accident can be transmitted from the 
dashboard, to the knee and then to the hip, which is the site of 
injury 


1) If hip ıs neutral or slightly adducted at time of impact, 


acetabular fracture usually does not occur with 
dislocation. 
2) If hip ıs in slight abduction, an associated fracture of 


the postenor-superior rim of acetabulum usually occurs. 


3) Fracture displacement of femoral neck also occurs 
Complications that can anse include 

1) Sciatic nerve compression (due to posterior 
dislocated hip) 

2) Avascular necrosis of femoral head ( due to fracture 
dislocation of neck of femur). 


Reference: 
1) Bailey and Love (27° edition): Page 314 
2) Kenneth Handbook of Fractures: Page 359, 366 


690) A 30 year old male patient presented to surgical 
department after car dash board collision. He has 
severe pain in his left hip joint. On examination, 


~ patiént is unable to move the affected limb, limb is 


shortened, adducted anc internally rotated, Patient 
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has absent knee movement as wellas lost foot 
dorsiflexion. What is your diagnosis? 


A) Posterior hip dislocation 
B) Anterior hip dislocation 
C) Fracture of shaft of femur 
D) Fracture of neck of femur 
E) Fracture ui pelvic Sim 


Correct: A (Posterior hip dislocation) 


The patient's description is classic for posterior hip 
dislocation 1e. shortened limb that 1s adducted and 
internally rotated. The history of collision with 
dashboard of car is also suggestive of posterior vector 
of dislocation. This type of dislocation is most 
Commonly associated with sciatic nerve injury which is 
manifested by weakness of knee flexion and foot drop 
(i.e. a plantar flexed foot) which explains additional 
Patient's findings 


Reference: 
1) Bailey and Love (27° edition): Page 314 
2) Kenneth Handbook of Froctures: Page 359, 366 


691) Which of the following is initial treatment for 
Non-displaced fracture of shaft of femur is? 


A) Traction 

B) External fixation 

C) Internal fixation 

D) Cast application 

E) Physiotherapy and pain relief 


Correct: A (Traction) 


Most non-displaced femur shaft fractures can be 
managed non-operatively by reduction followed by 
traction until union is achieved. The disadvantage to 
this conservative approach ıs that it takes at least 3 
months for union of fractured ends, during which 
patient may suffer from secondary complications due to 
long hospital stay and prolonged bed rest (deep venous 
thrombosis, infections, pressure ulcerations). Hence 
Initial Management is application of skeletal traction 
which ıs followed by definitive fixation using locked 
intramedullary nail. 


Reference. 


Bailey ond Love (27° edition): Page 400 


692) A 55 year old lady with history of metastatic 
carcinoma of breast presents to emergency 
department with pathological fracture of neck of 
femur, What is is suitable treatment option? 


A) Hip replacement 

B) Chemotherapy 

C) Hip replacement (arthroplasty) with chemotherapy 
D) Radiotherapy 

£) Chemo-radiotherapy 


Correct: C [Hip replacement (arthroplasty) with 
chemotherapy] 


The proximal femur is most common site of pathological 
fractures and do not unite generally regardless of 
degree of displacement. 

In above scenario, osteolytic lesions of breast cancer 
have resulted in pathological fracture. For established 
fractures close to or involving the joint, arthroplasty is 
preferred treatment. Hence in above case, hip 
replacement ts treatment of choice. The choice 
between hemiarthroplasty and total hip replacement 
will depend upon the degree of involvement of 
acetabulum. 

1) In case of acetabular involvement, a total hip 
replacement ts preferred. 

2) If there is no acetabular involvement, thena 
hemiarthroplasty ıs treatment of choice. 

Breast carcinoma that 1s metastatic, responds well to 
chemotherepy and hormonal therapy. Hence in addition 
to management of pathological fracture, treatment of 
primary ts also essential to stop the disease progression 
and alleviate the symptoms. Radiotherapy is used to 
alleviate bone pain. However radiotherapy and 
chemotherapy should not be given in first 10-21 days 
after operation as they delay soft tissue healing. 

In case if there is impending pathological fracture of 
femur shaft, prophylactic fixation is done using cephalo- 
medullary nailing. 


Reference: 


Kenneth Handbook of Fractures: Page 45 


al 
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693) An 8 year child suffered from a closed fracture of femoral shaft. Attempts at closed reduction failed and the 
proximal part of shaft is abducted, What should be the definitive management? 


A) Plate and screw fixation 

B) External fixation 

C) Intramedullary nail fixation 
D) Oynamic hip screw 

E) Cannulated screw 


Correct: C (Intramedullary nail fixation) 


Initially hip spica casting with traction may be used in stable fractures. But most will displace. Hence the treatment of 
choice in femur shaft fracture in patients aged 4-12 years is fixation with elastic/flexible intramedullary nailing in 


retrograde fashion. 


Management of pediatric femur shaft fractures 


Age group _ Treatment options 
Age 0-18 months Gallows traction 
(infants) 

Ages 18 months to 4 years 

(Toddlers and small children) 


Ages 4 to 12 years 


Ages 12 years to maturity 


Note that external fixation is used as a “damage control” procedure in case of open fractures or multiple bone fractures. 


Reference: 
Bailey and Love (27” edition): Page 405 


694) A patient present to surgical emergency with 
fracture of right tibla and fibula after fall from height. 
No open wound is seen on inspection. You are worried 
that the patient might develop compartment 
syndrome secondary to fracture. Which of following 
early sign will you look for that will help you to decide 
whether patient is having compartment syndrome? 


A) Absent pulse 

B) Paralysis 

C) Pallor 

D) Pain on passive movement 
E) Mottling of limb 


Correct: D (Pain on passive movement) 


Immediate traction followed by hip spica casting is treatment of choice 


Elastic intramedullary nailing ıs treatment of choice 

Hip spica casting and traction for stable fractures j 

Intramedullary fixation with Nexible or interlocked nails is treatment of choice. 
(Interlocked nails are preferred in large, over weight adolescents because titanium elastic 
nails may not be strong enough to resist bending forces) 


Earliest and most important sign of compartment 
syndrome ts pain which has following features 

1) Increasing intensity of pain, resistant to analgesia 
2) Pain out of proportion to physical findings 

3) Pain on passive stretch (on passive extension of 
fingers or toes 


Compartment syndrome 


When there is increased intra-compartmental pressure 373 
(> or equal to 30mmHg), circulation is diminished due 
to vessel occlusion and the structures with in the 
compartment (muscles and nerves) undergo ischemic 
changes. If prompt management not done, this can lead 
to cellular anoxia. 

The causes leading to increased pressure in osseo-facial 
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compartment are 

1) Fractures (most common cause-70%) 

2) Soft tissue contusions (23%) 

3) Tight dressing/cast/splint 

4) Post-burn 

5) Ischemic reperfusion injury 

Carliest and most important sign of compartment 
syndrome is pain, Clinical features are explained below 


Clinical feature Comments 


Pain It is the earliest sign and has 
following features 

1) Increasing intensity of pain, 
resistant to analgesia 

2) Pain out of proportion to 
physical findings 

3) Pain on passive stretch (on 
Passive extension of fingers or 
toes 

Paresthesia, paralysis (late signs) 
Pale and cold limb (late signs) 


Ischemia of nerves 
Vascular occlusion 


Diagnosis 1s clinical Doppler ultrasound can also be 
used for early diagnosis which will show diminished 
blood flow in the affected limb. In cases of head 
injury/Comatose intubated patients/equivocal cases, 
intra-compartmental pressure measurements are taken 
from different sites of all the compartments of affected 
limb. Diagnostic values are as follows 


Diagnosis of compartment 
syndrome 


Absolute pressure theory Greater than or equal to 
30 mmHg 

(Fasciotomy indicated) 
Less than or equal to 30 
(Fasciotomy indicated) 


Pressure gradient theory 
(Diastolic blood pressure - 
compartment pressure) 


Initial management involves 

1) Removal of any external constricting element e.g. 
plaster of paris cast/tight splint. 

2) Limb elevation 

Definitive management is early fasciotomy. There 
should be no delay and fasciotomy should be done at 
earles suspicion because pulselesness and paralysis are 
late signs and fasciotomy at this stage carries less 
favorable prognosis 

There are few situations where compartment syndrome 


may be easily missed and a high level of suspicion 

should be present 

1) Compartment syndrome occurs equally after high 
energy and low ene: py trauma 

2) Compartment syndrome can occur with open 

fracture i 
3) Compartment syndrome in a comatose patient (e.g. gs 
head injury) may go unnoticed, i 


Reference: 
Bailey ond Love (27° edition): Page 408 


695) Which of the following fractures most commonly 
leads to compartment syndrome? 


A) Proximal tibia fracture 
B) Femur fracture 
C) Radius fracture 
D) Humerus shaft fracture 
E) Neck of femur fracture 


Correct: A (Proximal tibia fracture) 


Most common cause of compartment syndrome over 
are fractures (70%). Amongst them, fracture of tibia is 
the most common. 


Reference: 
Bailey and Love (27° edition): Page 408 


696) A patient present to surgical emergency with 
fracture of right tibia and fibula after fall from height. 
No open wound is seen on inspection. On 
examination, pain is out of proportion to physical 
findings and there is pain on extension of foot. You 
have clinical suspicion that the patient is developing 
compartment syndrome secondary to fracture, What 
should be management plan in this patient? 


A) Measure intra-compartmental pressure 

B) Active observation 

C) Elevation of limb 

D) Taking patient to theater and do fasciotomy 
E) Manage the fracture with skin traction 


Correct: D (Taking patient to theater and do fasciotomy) 


Fasciotomy should be performed on first clinical 
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SUSPICION (pain on passive extension, pain out of proportion to physical findings are indications of emergency 
fasclotomy). It is best performed by longitudinal incision of skin, fat and fascia, opening up the muscle compartments. 
Active observation, limb elevation and measurement of intra-compartmental pressure would waste precious time, 
worsening the ischemia, These are not appropriate measure in a patient who ıs suspected of having compartment 
syndrome as delay in fasciotorny can lead to permanent muscle and nerve damage 


1 Fasclotomy 


Algorithm for the diagnosis and treatment of acute compartment syndrome 


Reference: A) Deep venous thrombosis 
1) Bailey and Love (27" edition): Page 28 B) Compartment syndrome 
2) Campbell's Operative Orthopedics (13" edition): Page C) Edema of leg 

2690 D) Crush syndrome 


E) Pulmonary embolism 
697) A 44 year old male patient received in surgical 


emergency with history of Firearm injury to left calf 6 Correct: B (Compartment syndrome) 

hours back. After femoral artery repair, he has 

developed hard swollen calf which is extremely One of the cause of compartment syndrome is ischemic 
tender. What is diagnosis? reperfusion injury. Particularly after arterial repair 


following prolonged periods of ischemia, the restoration 
of blood flow leads to increased swelling and 
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s the reason why prophylactic 
ny should be performed after repair of 

ic vascular injuries (particularly in those 
ing with long ischemia time) or othenwise 


compat ner 


Washington Manual of Surgery (7° edition): Page 254 


698) A patient presented with polytrauma (femur, 
tibia and fibula fractures, humerus fracture, 
hemoperitoneum). He was operated upon and 
underwent transfusion of 10 liters ringer lactate and 4 
packed cell volumes. Next day patient develop sudden 
onset of dyspnea and mental deterioration. What will 
be the next best investigation/ next step? 


A) Arterial blood gas analysis 

B) V/Q scan 

C) X-ray chest 

D) Chest wall percussion 

E) Central venous line placement 


Correct: A (Arterial blood gas analysis) 


Patient has most likely developed fat embolism as 
evident by multiple long bone fractures, mental 
getoriotation and dyspnea developing after 24 hours of 
initial injury. The diagnosis ıs confirmed by Gurd’s 
criteria, the major criteria of which are 

1) Presence of Petechie (axillary or conjunctival) 

2) Hypoxemia (P202 <60mmHg) will be evident on 
ABGs, hence necessary as 1" line investigation in this 
case. 

3) Central nervous system depression (disproportionate 
to hypoxemia) 

4) Pulmonary edema 


Reference: 
Orthobullets 


699) Following fractures, which of following is life 
threatening complication? 


A) Mal-union 

B) Osteomyelitis 

C) Avascular necrosis 
D) Delayed union 

E) Fat embolism 


Correct: E (Fat embolism) 


Mortality with fat embolism is 10-20 percent. Also no 
particular treatment is available (except for suppor! 
mechanical PEEP ventilation in developed cases). 
Osteomyelitis was previously thought to be life 
threatening condition but with advent of antibiotic 
therapy, the mortality rate 1s quite low. 


Reference: 


“Fracture associated complications”: NCBI research 


700) A 37 year old female after being diagnosed with 
fracture of shaft of left tibia and fibula is being 
monitored for signs and symptoms of compartment 
syndrome. Which of following signs is most common 
and most sensitive indicator of compartment 
syndrome? 


A) Pain on passive dorsiflexion of foot 
B) Pain on passive extension of foot 
C) Pallor 

D) Cold peripheries 

E) Paresthesia 


Correct: B (Pain on passive extension of foot) 


The earliest and most common sign in compartment 
syndrome is pain on passive extension of muscles. 
After pain, 2 point discrimination is decreased and isan — 
early reliable test for diagnosing compartment 
syndrome. f, 
Pulselessness, paresthesia, pallor and paralysis are late 
signs and limb is often not salvageable at this point due 
to irreversible damage. 


Reference: 
Bailey and Love (27° edition): Page 422 ? 
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701) After high traffic accident (tractor vs car), rescue 

team on the scene found a man with multiple wounds 
all over body. Which of the following code is used for 

triage for "multiple wounds"? 


A) Red 
B) Yellow 
C) Green 
D) Gray 
E) Black 


Correct: A (Red) 


Multiple wounds can be categorized either under the 
tag of red, yellow or green depending upon the stability 
of patient and the urgency of medical attention 
required. Though no mentioning of patient's 
physiological stability condition has been highlighted in 
above scenario, keeping in view the nature of trauma 
i.e. high energy accident, such patients can be 
considered to have sustained high energy trauma and 
thus can be grouped under the category of being 
hemodynamically unstable and thus tagged as red i.e. 
requiring immediate measures. 


Reference: 


Data-Tech 911 Online resource 


702) According to the Triage protocol, which of the 
following color code is given to a Walking wound? 


A) Red 
B) Blue 
C) Green 
D) Yellow 
E) Black 


Correct: C (Green) 


Red tag: A red tag indicates the most urgent treatment 
need. The individual has suffered life-threatening 
injures but has a chance for survival if he or she 
receives immediate medical attention. 

Yellow tag: The individual's condition is stable and 
there is no immediate danger of death, although later 
triage may be necessary. The victim still requires 
observation and hospitalization. 

Green tag: These victims are referred to as the “walking 
wounded.” Their injuries are not life-threatening, and 
they should recerve care after those with red or yellow 
tags. 

White tag: Victims who receive white tags are those 
who have only minor injuries that do not require further 
medical treatment. 

Black tags: Used for the deceased and for those whose 
injuries are so extensive that they will not be able to 
survive given the care that is available 


Reference: 
Data-Tech 911 Online resource 


703) Which is correct regarding “Triage”? 


A) A system of providing surgical care at the scene of 
trauma 

B) A system of dividing the patients on the basis of age 
C) Asystem of evacuation of patients from scene of 
disaster 

D) A system of provision of food, shelter and medical 
aid to disaster effectees 

E) A system of sorting out and classifying the trauma 
patients on the basis of priority of treatment 


Correct: E (A system of sorting out and classifying the 
trauma patients on the basis of priority of treatment) 
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d first and the most. 


att 


10-15 


© of the patient in a disaster actually need hospitalization 


Trage means to sort out patients who need the most urgent treatment ie. prioritization of patients that who should be | 


Triage helps to sort out these patients and thus lessens the burden on medical facilities 


Some important aspects of triage are 


1) It is dane by some senior member who has previous experience in disaster trauma management. 


2) It ıs done in the field and in the hospital 


3) It 1s done in special buildings who have some basic facilities like clean drinking water, good light and separate ai 


for patient decontamination/emergency treatment. 


4) Documentation of triage includes patient's basic data, vital signs with mentioning of time, brief details of injuries ona 
diagram, the treatment given and attaching color coded tags to wrist/neck of patient. 


5) Various tage categories based are given 


Triage categories 

Priority Color Medical need 

First (I) Red Immediate 

Second Yellow Urgent 

m) 

Third (II) Green  Non-urgent — 

Last (0) Black Unsalvageable 
Reference: 


Bailey and Love (27* edition): Page 412, 413 


704) Which of following type/types of flora 
commonly found in patients with synergisti 
(necrotizing fasciitis)? 


A) Clostridium Welchii 
B) Staphylococcus 


in table below: 


Clinical status 

- Critical 

- Likely to survive if 
treatment given early 


- Critical 

- Likely to survive if 
treatment given within 
hours 


-Stable 


- Likely to survive if 
treatment is delayed for 
hours to days 

- Not breathing, pulseless 

- So severely injured that no 
medical care is likely to help 


Examples ja 
1) Severe facial trauma 

2) Tension pneumothorax, 
3) Profuse external bleeding, 

4) Hemothorax 

5) flail chest 

6) Major intra-abdominal bleed 
7) Extradural hematomas 

1) Compound fractures 

2) Degloving injuries 

3) Ruptured abdominal viscus 
4) Pelvic fractures 
5) Spinal injuries 

1) Simple fractures 
2) Sprains 

3) Minor lacerations 


1) Severe brain damage Í 
2) Very extensive burns f Å 
3) Major disruption/loss of chest or 
abdominal wall structures 


is most C) Group A beta hemolytic Streptococcus 
c gangrene D) Bacteroides fragilis 
E) Poly-microbial flora 
Correct: E (Poly-microbial flora) 
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acterial flora found in synergistic gangrene can either 
mono-microbial or poly-microbial but most 
ommonly poly-microbial flora is found (especially in 
cur country). 


ogy of necrotizing fasciitis 
Type of flora Bactena found 
Mono-microbial Group A beta hemolytic 
streptococcus (most common) 
Clostridia (second most common) 
Gram positive flora: 
Streptococcus pyogenes (beta 
hemolytic streptococcus), 
Staphylococcus 
Gram negative aerobes: 
Pseudomonas aeruginosa 
Anaerobes: Clostridium, 
Bacteroides 


Poly-microbial j 


Reference: 

1) Bailey and Love (27* edition): Page 30 

2) Rapid Review Pathology by Edward Goljan (5* 
edition): Page 1541 


705) A 39 year old patient had a crush injury during an 
earthquake. Initial fluid resuscitation with normal 
saline is performed before extrication and urine 
output being aggressively monitored. The patient is 
transferred to nearby hospital for further 
management. On 2™ post admission day, he is noted 
to have decreased urine output, then expected. What 
should be done? 


A) Double the amount of fluid 

B) Start mannitol-alkaline diuresis 
C) Pass CV line 

D) Give ammonium chloride 

E) Give hypertonic saline 


Correct: A (Double the amount of fluid) 


Important causes leading to acute renal failure and 
resultant decreased urinary output following crush 
injury are as follows: 

1) Release of myoglobin from damaged muscles, that is 
both nephrotoxic to renal tubules and also blocks 
tubules physically. 

2) Release of vasoactive amines from damaged limb 
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that cause renal failure 

3) Massive fluid shifts from extracellular comparment 
towards damaged cells causes hypovolemia 
also be hemorrhage that contributes to hypovolemia. 
The principles of treatment is as follows 


1) Securing IV line and establishment of fluid 
resuscitation (preferably with normal saline) before 
extrication (i.e before the release of entrapped limb) 
at the rate of 1000-1500ml/hour. 
2) Aer that extrcation should be 
extrication is not possible at all 
____ amputations should be done 
3) _ Patient should be urgently shifted to medics! facility 
4) Pass Foley catheter to measure unne output and 


central venous and arterial line for blood pressure 
assessment Target urine output per day $3 
liters/day. Patent should be monitored in intensive 
_ cafe unit. P ied 
5) Once the target fluid requirement/normovolemia is 
achieved then 5%dextrose saline can be ahernated 
with normal saline and sodium bicarbonate can be 
added to every second/third bottle of dextrose water 
to alkalinize the urine (PH>6.5) to prevent myoglobin 
clumping in renal tubules. X 
6) Mannitol ıs added only wnen adequate urine output 
is present because mannitol is an asmotic diuretic 
and in an otherwise hypotensive patent may further 
lower the blood pressure 
7) Electrolyte abnormalities (hyperkalemia, 
hyperphosphatemia and hypocalcemia) should be 
corrected, oe 
8) In case of established renal failure, dialysis may 
_ be required 


Reference: 
Bailey and Love (26° edition): Page 426 


706) A 37 year old patient suffered from crush injury to 
left leg after a building collapsed. Patient was received 
in surgical emergency 12 hours after the incident. On 
examination, the muscles ot affected leg are crushed, 
dusky and not bleeding on pinprick. Distal pulses are 
also absent. What is the best management plan in this 
patient? 


A) Amputation of affected limb 
B) Ligation of femoral vessels 
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C) Aggressive fluid resuscitation only 
D) Mannitol infusion 
E) Fasciotomy 


Corect A (Amputation) 


Beyond 12 hours, if fasciotomy is attempted, myoglobin 
and the vasoactive substances in the damaged limb will 
be released into the circulation where they will cause 
acute renal farlure Also note that the limb of this 
patient is non-viable Itis therefore best to amputate 
the limb so that the harmful myoglobin and vasoactive 
substances do not enter systemic circulation to cause 
harmful effects 


Timefrom injury Surgical treatment 


<12 hours Fascotomy 
(Provided if the limb in not mangled) 
>12 hours Amputation 
Reference 


Bailey and Love (26° edition); Poge 425-426 


707) Which of following is true about gas gangrene? 


A) Gas gangrene is caused by endotoxins 

B) There is primarily involvement of muscular 
compartment 

C) Role of hyperbaric oxygen therapy is more 
established compared to necrotizing fasciitis 

D) Broad spectrum antibiotics are all that are needed 


for treatment 
E) Oral route for entibiotic administration is preferred 


Correct B (There is prmanly involvement of muscular 


compartment) 


Some important aspects of gas gangrene are as follows 
1) Its most commonly poly microbial (Clostridia 
Perfirnges in association with coliform) 

2) Alpha toxin (causes lysis of red blood cells, white 
blood cells, platelets, fibroblasts and muscles), kappa 
toun (destroys blood vessels) and phi-toxin (depresses 
myocardium) are primary exotouns involved 

3) Infection spreads in through muscular planes causing 
spread of gas through these planes Increasing pain 
(earhest symptom) along with a sweet smelling, thin, 
serosanguinous discharge ıs visible (due to digestion of 
muscle glucose by bacteria) along with hemorrhagic 
bullae Later the skin also becomes blue-black. 

4) Systemic sepsis along with hypotension and renal 
failure 1s common 

5) Triple IV antibiotics (peniallin-G, Clindamycin and 
third generation cephalosporin) should be started. 

6) Amputation may be needed for control of septic 
focus in case of systemic sepsis 

7) The role of hyperbaric oxygen therapy is less 
established compared to necrotizing fasciitis and is 
reserved for severe cases. 


Reference: 
Bailey and Love (26 edition): Page 420 
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708) After blast injury, tertiary damage will be due to? 


A) Pellets 

N) Blast wave 

C) Previous prevailing disease 
D) The casing device 

E) None of the above 


Correct: B (Blast wave) 


Tertiary blast injury 1s the result of gross movement of 
personnel, objects or infrastructure by blast wind 
(wave), 


Reference: 
Bailey and Love (27° edition): Poge 431 


709) In trimodal distribution pattern of death, late 
deaths are due to? 

A) Airway obstruction 

B) Blood loss 

C) Penetrating injuries 

D) Blunt injuries 

E) Sepsis 

Correct: E (Sepsis) 


> 
a 
ve 
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Aeference 
Bailey ond Love (26th edition) Page 303 


710) After bomb blast, many people close to the blast 
die immediately due to? 


A) Asphyxia 

B) Burn injury 

C) Cardiopulmonary arrest 
D) Blunt force injury 

E) Hemorrhage 


Correct: D (Blunt force injury) 


Most common cause of death following blast wave 
amongst people closer to blast center ts blunt farce 
injury due to primary Dlast wave However over all most 
common cause of death 5 secondary blast wave (frorn 
penetrating injuries) Ths ts because the energy of 
primary diast injury disperses quickly tn proportion to 
the cistance from the blast and nence, those within a 
small radius of blast are affected only Conversely 
secondary blast injuries may occur at long range from 
detonation 

Some important facts regarding blast injury are as 
follows 

1) Amongst primary blast myury, primary lung injury is 
the most common cause of mortality and morbidity 
amongst the rnitial surviwors. Air embolism 5 most 
common cause of immediate death in patients of 
primary blast lung injuries who do not survive until 
treatment 

2) Most common injury following primary blast injury is 
tyinpanic membrane rupture 

3) Most common injury following primary blast injury in 
abdomen ıs of caecum while the most common 
Operative finding is sub-serosal hemorrhage 

4) In closed space blast, blast lung injuries and tympanic 
Membrane ruptures are More Common while secondary 
blast injuries are less common, 

5) Mortality from explosion from an anti-tank landmine 
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under a military vehicle, known as underbody blast is most commonly due to head injury and uncompressible torso 
hemorrhage (aortic disruption and liver lacerations) 

6) Primary blast wave effects hollow viscera more (at interface of air and Ussue/liquid). Solid organs 

are more resistant to blast injury. They are most commonly damaged in closed space blast injuries probably not 
possible to save. 


Tertiary 


- Person propelled into solid object 

- Crush iene common i Secondary 
- From objects propelled by Ihe blast 
- Significant source of casualities 
~ High risk of infection 


; Primary 


& - From Blast Wave 
- Damage at air-fluid interlaces 
+ Significant mortality 


Reference: 
1) Bailey and Love (27 edition): Page 430-432 


2) Bailey and Love (26" edition): Page 430 


711) Regarding mass trauma, which of following is true? 


A) Modified trauma score is derived 
382 B) First come first serve 
C) Those who are well are treated first 
D] Trimodal distribution of death is followed 
E) No physiological trauma scoring is developed yet 


Correct: D (Trimodal distribution of death is followed) 
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Following major trauma, there is a well described ‘trimadal distribution of death’ The three ‘peaks’ as follows 

1) Immediate, 50 per cent of all deaths, These are result of massive head injury or severe cardio-pulmonary insult. 

2) Carly, within the first few hours, These will result from a failure of oxygenation of tissue either because oxygen is not 
petting into the body (airway or breathing problem), or because the circulation has failed and so oxygen cannot be 
delivered to the tissues. 

3) Late, 20 per cent of deaths, Usually from multiple organ failure and sepsis, influenced by inadequate early 
resuscitation and care. 


Reference: 
Bailey and Love (26" edition): Page 303 


712) In revised trauma score, which of the following indicator is included? 


A) Systolic blood pressure 
B) Diastolic blood pressure 
C) Pulse rate 

D) Temperature 

E) Urine output 


Correct: A (Systolic blood pressure) 


The Revised Trauma Score (RTS) is a physiologic scoring system that is designed to quantify the severity of trauma based 
on following variables 

1) GCS 

2) Systolic blood pressure 

3) Respiratory rate 

Itis used in triage system to rapidly classify the victims in a mass causality based on severity of injury 


Revised trauma score Significance 


3 Dead patient 

3-10 a _ i Needs immediate intervention 
| 11 È ae "Needs urgent management 

12 = Fa CE ee ae "Needs delayed management 
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Sports medicine and sports injuries, upper and lower limb 


713) A young patient had ankle sprain following hit 
with a stone while running, On arriving in emergency 


Type of Galt Pathology 


department, which of the following is not included In Antalgic gait Hip Joint Arthritis 
the initial management of patient? Trendelenburg gait Weakness of hip 
abductors 
A) Protection High stepping gait Common peroneal nerve 
B) Rest i palsy 
C) Hanging foot down from bed Spastic gait Cerebral palsy 
D) Compression Ataxic gait Cerebellar palsy 
E) Ice therapy 
Reference 

Correct: C (Hanging foot down from bed) Bailey ond Love (27° edition): Page 437 
In the acute phases of a sports injury PRICE describes 715) All of the following are causes of limb length 
the treatment plan as follows: equality in hip except? 

acute sports injury. B) Osteoarthritis 

1) Protection C) Hip dysplasia 

2) Rest D) Hip fracture 

3) Ice E) Hip dislocation 

4) Compression 

5) Elevation Correct: A (Rheumatoid arthritis) 
Reference: 
Bailey ond Love (27" edition): Page 496-498 1. Hip dysplasia 

2 Hip dislocation 
714) “High stepping gait” is seen in which of the 3 Hip fracture 
following? 4 Osteoarthritis 
5 Avascular necrosis 

A) Cerebral palsy 6 Fixed flexion deformity 
B) Hip joint arthritis 
C) Gluteal paralysis Reference: 
D) Palsy of common peroneal nerve Boiley and Love (27 edition): Page 452 


E) Palsy of sciatic nerve 
716) A 31 year old male presented to surgical 

Correct: D (Palsy of common peroneal nerve) emergency with history of fall from bike. On 
examination, the right shoulder joint is tender and 
patient is unable to perform movements at shoulder 
joint. Which of following types of shoulder dislocation 
is most common? 
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A) Anterior 
B) Posterior 
C) Superior 
D) Lateral 
E) Medial 


Correct: A (Anterior) 


Patient has suffered from traumatic shoulder 
dislocation. Most commonly traumatic shoulder 
dislocation is antenor (antero-inferior). 

Boundaries of shoulder joint are as follows 

1) Lateral. Deltoid muscle 

2) Posterior Infra spinatous and teres minor 

3) Superior Supraspinatus and acromion process. 

4) Antero-inferiorly: long head of biceps and pectoralis 
major do not completely stabilize the shoulder joint. 
Only joint capsule and ligaments provide major 
structural support here. 


SHS (small t is for teres minor), 


Acromion 
oa 
‘YA fret 
( Biceps tendon 


Infraspinatus 


Subscapularis 


Teres o A 


Posterior ——> Anterior 
Rotator cuff muscles 


Hence following trauma, the joint is most commonly 
dislocated antero-inferiorly (90% cases). 

The usual direction of force is from the posterior aspect 
while the arm ın slight abduction. Closed reduction is 


usually sufficient in first episode of shoulder dislocation. 


The traumatic force causes two pathologies that cause 
further events of shoulder dislocation (recurrent 
dislocation) with relatively minor trauma. 

1) Tear in glenoid labrum termed as Bankart lesion that 
causes humeral head to slip from loose capsule. This is 
diagnosed on MR arthrography and arthroscopic 
tightening of capsule is recommended. 


2) Compression fracture on postero-superior head of 
humerus termed as Hill-Sack deformity. It is best 
diagnosed on CT scan with bone reconstruction and is 
managed by placing a bone graft. 

Posterior traumatic shoulder dislocation are less 
common but 

1) They are difficult to diagnose 

2) Open reduction is needed 


Reference: 
1) Orthobullets 
2) Bailey and Love (27° edition): Page 496-498 


717) A 17 year old male presents to emergency with 
complaint of shoulder dislocation. He gives history of 
road traffic accident few months back following which 
he had his first episode of shoulder dislocation. This 
time, the patient has his dislocation while playing 
cricket. Keeping in mind the history and diagnosis of 
recurrent shoulder dislocation, what is the most likely 
underlying cause? 


A) Fracture of anterior humeral head 
B) Injury to acromioclavicular joint 
C) Defect in glenoid labrum 

D) Laxity of ligaments 

E) Capsulitis 


Correct: C (Defect in glenoid labrum) 


This patient is likely suffering from “Bankart’s lesion”. 
The traumatic force causes two pathologies that cause 
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further events of shoulder dislocation (recurrent 
dislocation) with relatively minor trauma, 

1) Tear in glenoid labrum termed as Bankart lesion that 
causes humeral head to slip from loose capsule. This is 
diagnosed on MR arthrography and arthroscopic 
tightening of capsule 1s recommended. 

2) Compression fracture on postero-superior head of 
humerus termed as Hill-Sack deformity. It 1s best 
diagnosed on CT scan with bone reconstruction and is 
managed by placing a bone graft. 


Reference: 
1) Orthobullets 


2) Bailey and Love (27" edition): Page 496-498 


718) A 50 year old female presented with complaint of 
scapula becoming more prominent on shoulder 
protraction. She underwent modified radical 
mastectomy for left breast carcinoma few days back. 
Damage to long thoracic nerve is suspected, Which of 
the following is consistent with injury to long thoracic 
nerve? 


ELECTIVE ORTHOPEDICS 


A) Loss of adduction of shoulder 
B) Wrist drop 

C) Winging of scapula 

D) Claw hand 

E) Sensory loss over deltoid 


Correct: C (Winging of scapula) 


Long thoracic nerve supplies serratus anterior muscle. 
Damage to this nerve most commonly occurs during: 
1) Breast surgery (e.g. during axillary dissection after 
mastectomy) 

2) Stab wound injuries. 

Injury of long thoracic nerve leads to winging of scapula 
This 1s best evident on serratus wall test which shows 
1) Scapula cannot be anchored to thoracic cage 
(become prominent on wall test) 

2) There ıs inability to do overhead abduction (as 
serratus anterior is involved in abduction of shoulder 
above 100 degree from horizontal position) 


Reference: 
First oid for USMLE: Page 428 


719) A patient presents to you with wrist drop following trauma. On exploration, the epineurium and perineurium 
were found intact with no degenerative changes. Which type of nerve injury is patient suffering from? 


A) Neuropraxia 

B) Axonotmesis type | 
C) Axonotmesis type II 
D) Axonotmesis type III 


ELECTIVE ORTHOPEDICS 


E) Neruotmesis 


Correct: A (Neuropraxia) 


The normal structure of nerve is shown in diagram: 


Seddon classified nerve injuries into neurapraxia, axonotmesis and neurotmesis: 


A L Ensomme B Serwan ced 


Structure of a nerve (A): Cross section of a nerve (B): Structure of nerve fiber, longitudinal and 
cross-sectional views 


Nerve injury Classifications 


Sunderland 
classification 


Type 1 


Type 2 
Type 3 
Type 4 


Seddon 
classification 


Neurapraxia 


Axonotmesis 


Description 
1) Damage to local myelin only 
2) Intact nerve sheath (epineurium) 


3) There is no Wallerian degeneration 
4) If pressure is removed from nerve 
then good recovery potential 

1) Intact nerve sheath (epineurium) 


2) As there is intra-neural division of 
nerve fibers, Wallerian degeneration of 
fibers distal to injury is seen. 


3) Good potential for recovery 
(~1mm/day regrowth) if pressure 
removed from nerve 


| 


A 
7 


Comments 


Neuropraxia is most common injury 
seen in general anesthesia, due to 
prolonged tourniquet application 


—~ 


Type 1: Division of intra-neuronal 
fibers only 


Type 2: Division of axons and 
endoneunum 


Type 3: Division of axons, 
endoneurium and perineurium 
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Type 5 Neurotmesis 1) Cornplete division of nerve Most commonly employed surgical 
(epineurium, perineurium, treatments are 
endaneurium, myelin and nerve fibers) 1) Primary repair of nerve 


2) Nerve graft 
2) Poor outcome without any surgical — 3) Nerve conduit 
intervention 


Epineurium 


Perineunum 


Endoneurium 
‘Axon 


Basal lamina 


Reference: 
Bailey and Love (27" edition): Page 385 


720) A patient presents with straightening of shoulder curve. Past surgical history reveals cervical lymph node biopsy 
from posterior triangle of neck. Damage to which of following is likely cause? 


A) Brachial plexus 
B) Median nerve 
C) Accessory nerve 
D) Ulnar nerve 

E) Radial nerve 


Correct: C (Accessory nerve) 


Spinal accessory nerve is a pure motor nerve that innervates 
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1) Sternocleidomastoid muscle 
2) Trapezius muscle. 
It crosses the posterior triangle of neck, being relatively superficial in location, and is thus vulnerable to injury. 


Transverse conical nerve 


Lesser ccopital nerve 


Groat anasa nen 


Accessory nerve 
(in posterior triangle 
of neck) 


Trapezius 


It is most commonly damaged during surgical procedures such as cervical lymph node biopsy or cannulation of internal 
jugular vein. Clinical features include 

1) Wasting and paralysis of sternocleidomastoid (resulting in inability to rotate the head) 
2) Wasting and paralysis of trapezius muscle (weakness in shrugging of shoulders). 

3) Also there will be asymmetrical neck line due to muscle wasting. 


Reference: 
Gray's Anatomy (41" edition): Page 597 


D 721) A 32 year old female presents to OPD with complaint of tingling sensation in one half of hand. Patient al 
complains of pain that is worse at night and relieved by shaking hand. On examination, sensory disturbance is pre: 
l on volar aspect of thumb, index, middle and radial half of ring finger. What is your probable diagnosis? 


A) Ankylosing spondylitis 
B) Cervical spine arthritis 
C) Temporal arteritis 
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D) Cervical spine dislocation 
E) Carpal tunnel syndrome 


Correct: E (Carpal tunnel syndrome) 


Carpal tunnel syndrome is caused by entrapment of median nerve in carpal tunnel which is formed by transverse carpal 
ligament. Causes of compression of nerve are 

1) Most cases are idiopathic 

Diabetes 

Hypothyroidism 

Amyloidosis 

Rheumatoid arthritis 

Pregnancy 

Obesity 

Certain sports like weight lifting 

Symptoms occurring due to nerve compression are 

Tingling or numbness in distribution of median nerve (radial three and half digits on volar aspect). Sensory 
disturbances are not felt in palm as palmar cutaneous branch of median nerve is given before the median nerve enter 
carpal tunnel and hence spared 

2) Nocturnal pain that is relieved by hanging hands down from bed or by shaking 

3) Feeling of clumsiness when picking objects. 

xamination findings include 

1) Positive Tinel test2) Positive Phalen’s test 

3) Positive Durkin’s test (most sensitive and specific). 

4) Thenar eminence wasting in chronic severe cases. 


oxov wn 


m 


Phalen’s test (wrist flexion Tinel’s sign 


Provocative lests elicit paresthesias in hand. 


Diagnosis is confirmed by slow nerve conduction on electrophysiological studies. 
Management of carpal tunnel syndrome 
1) _Non-operative: Splinting in extension at night is the usual first line management. Steroid injections can be given 
2) Operative: Surgical decompression by “Carpal tunnel release procedure” (open or endoscopic) 
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Reference: 
Bailey and Love (27" edition): Page 508 


722) A patient presents with complaint of wrist drop. Sensory examination reveals loss of cutaneous sensations over 
lateral and posterior arm, posterior forearm and lateral hal! of dorsum o! hard and digits. What ts most likely 


diagnosis? 


A) Radial nerve injury in axilla 
B) Radial nerve injury at forearm 
€) Radial nerve injury at wrist 

D) Median nerve injury at wrist 
E) Ulnar nerve injury at elbow 


Correct: A (Radial nerve injury in axilla) 


Radial nerve arises as a terminal continuation of posterior cord of brachial plexus (nerve root: C5-T1). The course of 
nerve ts as follows 

1) Radial nerve anses in axillary region and exits axilla inferiorly and supplies motor innervation to long and lateral head 
of triceps 

2) Then it runs in radial groove of humerus, wraps around humerus laterally and supplies medial head of triceps. 

3) To enter forearm, nerve crosses lateral epicondyle of humerus in front and into the cubital fossa. Here it divides into 
two terminal branches 

1) Deep branch (motor): innervates muscles in posterior compartment of forearm 

2) Superficial branch (Sensory): Provides cutaneous innervation to dorsum of hand and fingers 


Level of upper Sensory Motor branches Causes Effects 
limbs branches 
Branches given 1)Posterior 1)Triceps muscles 1) Anterior dislocation 1) All four sensory branches 
off in axilla cutaneous nerve (long and lateral of shoulder will be damaged leading to loss _ 
of the arm heads) Extensor at of sensation over posterior and ` 
elbow joint 2) Proximal humerus lateral aspect of arm, posterior 
fracture aspect of forearm, lateral half 
of dorsum of hands and three : 


3) Excessive pressure in and half digits 
axilla (e.g. due to badly 


fitting crutch or 2) Wrist drop: Loss of 
sleeping with arm over extension at elbow joint ! 
chair, the classical (triceps paralyzed), at wrist and 
“Saturday night palsy” fingers. Unopposed flexion at 
wrist occurs known as wrist 
drop 
Sensory functions 
Branches in l)Lower lateral 1)Triceps (medial Fracture of shaft of 1) Sensations over arm and 
behind cutaneous nerve heads)- Extensorsof humerus forearm are intact (nerves arise 
humerus in of the arm elbow joint proximally) but are lost over 
radial groove (innervate arm 2) Anconeus dorsum of hand and fingers 
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on lateral aspect — muscle> Extensors 
inferior to deltoid of elbow joint 
muscle) 

2) Posterior 

cutaneous nerve 

of forearm 


Branches In . Brachialis> Flexor at 

anterior elbow joint 

compartment 2) Brachio-radialis > 

of arm (close Flexor at elbow joint 

to lateral 3) Extensor carpi 

epicondyle) radialis 

Branches in Superficial The deepbranchof 1) The superficial 
posterior branchof radial radial nerve when (sensory) branch: 
compartment nerve supplies enters the supinator Stabbing or laceration 
of forearm skin of lateral is termed posterior of forearm 


side of dorsum of interosseous nerve 
hand and dorsum and wraps around 2) The deep (motor 


of lateral three head of radius to branch): e.g, fracture of 
and a half digits. enter posterior radial head or posterior 
It is given below forearm. It supplies dislocation of radius 
elbow joint in following 

forearm 1)Supinator muscle 


(causes supination) 
2) Extensors of wrist 
and fingers 

3) Abductor pollicis 
longus Abductor of 
thumb 
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2) Wrist drop occurs but with 
weak extension at elbow joint 
(Triceps is weakened but not 
paralyzed because branches to 
long and lateral head are 
proximal to radial groove, 
txtensors of fingers and wrist 
are paralyzed) 


1) Cutaneous sensation ıs lost 
over lateral half of dorsum of 
hand and lateral three and a 
half digits 


2) When posterior 
interosseous motor nerve is 
damaged, even though 
muscles of posterior forearm 
are affected but wrist drop 
does not occurs as extensor 
carpi radialis which is spared 
(given off over lateral 
epicondyle) maintain some 
eXtension at wrist joint. 
Superficial (sensory) branch 
damage 
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Posterior cord of brachial plexus 
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Reference. 
1) Gray's Anatomy (41" edition): Page 887 
2) Teach Me Anatomy Lectures 


23) Which of following will occur due to injury to radial nerve? 


A) Wrist drop 

U) Loss of sensation of palmar aspect of hand 

C Hypothenar eminence flattening 

D) Loss of sensations over anterior aspect of arm 
£) Claw hand 


Correct: A (Wrist drop) 


Wrist drop occurs due to paralysis of extensors of wrist leads to unopposed flexion. Additional findings with writs drop 


are seen depending upon the level of injury. 

1) Jf damaged in axilla: Wrist drop, loss of extension at elbow and fingers 

2) Il damaged in radial groove: Wrist drop, weak elbow extension. 

3) I damaged in posterior compartment of radial groove: Weak wrist extension, elbow extension normal. 


Wrist drop 


Reference: 
1) Gray’s Anatomy (41"' edition): Page 887 
2) Teach Me Anatomy Lectures 


724) Which of the following findings are consistent with radial nerve injury at wrist joint? 


A) Wrist drop 

B) Loss of flexion at metacarpophalangeal joints 

C) Loss of sensation over radial three and a hall digits on dorsum of hand, thenar pad and thumb web 
D) Loss of sensation over ulnar one and a half fingers on palmar surface of hand 
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E) Weakness in extension at elbow joint 
Correct: C (Loss of sensation over radial three and a half digits on dorsum of hand and thumb web) 


At the level ol the tip of the lateral epicondyle, the radial nerve divides into following 
1) The posterior interosseous (motor) nerve 

2) Superficial sensory branch of radial nerve 

The superficial radial nerve supplies sensations to: 

1) Skin over the dorsum of the radial half of the ring, middle and index fingers, and that of the thumb as far as the distal 
interphalangeal joint 

2) It often provides impartant sensation to skin over dorsal half of thumb web space and along with a small portion of 
thenar pad. 

The superficial radial nerve is frequently injured by interventions on the lateral side of the wrist. Motor disturbance | 
loss of extension at elbow, wrist drop) are not seen because the motor nerves anse around elbow joint and are spa 
from damage 


f 


Cutaneous innervation of hand 


Reference: 
Gray's Anatomy (41st edition). Page 784-787 
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125) A 23 year old male patient presents with glass cut on volar surface of wrist, Median nerve seems to be 
transected, What would be clinical findings to confirm diagnosis? 


A) Loss of flexion at MP joint 

B) Sensory loss over palmar surface of medial 2 digits of hand 
C) Loss of thumb opposition 

D) Loss of sensation of little finger 


Correct: C (Loss of opposition of thumb) 


Cut on volar aspect of wrist has likely damaged recurrent motor branch to thenar muscles (thenar atrophy, loss of 
thumb flexion and opposition), lateral two lumbricals (inability to flex MCP and extend IP joints of thumb and index 
finger), sensory branches to lateral half of palm and lateral three and a hall digits. 

Median nerve arises from medial and lateral cords of brachial plexus (Nerve roots: C5-T1). It descends the axilla (gives no 
branch) and comes to lie in cubital fossa where it enters the anterior compartment of forearm. 


Level Motor and sensory supply Cause of Effects 
damage 
Elbow Gives two branches Supracondylar 1) Loss of sensations over lateral aspect of palm 
fracture of and lateral three and a half digits 
1) Palmar cutaneous humerus 
branch: arises in forearm 2) Loss of pronation: Forearm supinated 
and supplies lateral aspect Partial loss of flexion at wrist: weak flexion is 
of palm possible as flexor carpi ulnaris is innervated by 
ulnar nerve 
2) Anterior interosseous Loss of flexion and opposition at thumb. 
branch: supplies motor (unopposable thumb ape hand) 
innervation to deep muscle Loss of flexion at MCP and extension in IP joints 
of anterior compartment of of index finger and thumb 
forearm that cause 
pronation of forearm, Characteristic sign: There is wasting of thenar 
flexion at wrist and flexion muscles of hand (due to thenar muscle 
of digits of hand atrophy). If patient tries to make a fist, only the 


little and index fingers flex completely. This 
results in characteristic shape termed as hand 


of benediction. 

Hand Some intrinsic muscles of Damage towrist Characteristic signs: Hand 1s in same position 
hand are innervated by just above flexor but it will not be associated with abnormalities 
median nerve retinaculum e.g. at elbow and wrist (normal pronation 

lacerations supination at elbow and normal flexion at 
1)Palmar digital branch wrist) 
innervates lateral two 
lumbricals which cause i 
flexion at 
metacarpophalangeal 
=z. -~ u apea -= e i = a =e ee aa e 
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joints and extension at 
interphalangeal joints of 
thumb and index finger 

2) Palmar digital cutaneous 
branch: arises in hand and 
supplies palmar surface 
and linger tips of lateral 
three and a half digits 


3) Recurrent branch 
innervates thenar muscles 
(associated with movement 
of thumb) 
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Reference: 
1) Gray's Anatomy (41" edition): Page 895 
2) Teach Me Anatomy Lectures 


726) A patient is unable to flex lateral three digits? picking up pin with finger and thumb pinching action) 
Which nerve is damaged? 


For picking up an object, following movements are 


A) Radial nerve essential 

B) Median nerve 1) Flexion at thumb, index and middle finger 

C) Ulnar nerve 2) Thumb opposition 

D) Axillary nerve These movements are possible with intact median 

E) Suprascapular nerve nerve. If median nerve is damaged, all these 
movements are lost and patient is unable to pick up 

Correct: B (Median nerve) small objects like needle pin with pinching action that 
combines opposition and flexion at thumb and index 
finger. 

Median nerve supplies motor innervation to lateral 

three digits causing flexion at metacarpophalangeal Reference: 

joints and extension at interphalangeal joints. 1) Gray's Anotomy (41" edition): Page 890-897 
2) Teach Me Anatomy Lectures 

Reference: 

1) Gray's Anatomy (41" edition): Page 895 728) A patient has inability to flex middle and index 

2) Teach Me Anatomy Lectures fingers. Which nerve is damaged? 

727) Which of following is true regarding peripheral A) Ulnar nerve 

nerve injury? B) Radial nerve 
C) Median nerve 

A) Ulnar nerve supplies extrinsic muscles of hand D) Axillary nerve 

B) Root value of radial nerve is C8 E) Dorsal scapular nerve 

C) Median nerve injury leads to inability of picking up 

pin with finger and thumb pinching action Correct: C (Median nerve) 

D) Tinnel test is used to check radial nerve palsy 

E) Phalen test is used to check integrity of Reference: 

suprascapular nerve 1) Gray's Anatomy (41" edition): Page 890-897 


2) Teach Me Anatomy Lectures 
Correct: C (Median nerve injury leads to inability of 


729) A young male while skiing goes too fast. He holds onto tree to reduce his speed. Which structure is most likely to 
get damaged in this patient? 


A) Median nerve 

B) Upper trunk of brachial plexus 
C) Lower trunk of brachial plexus 
D) Suprascapular nerve 

E) Axillary nerve 
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Correct: C (Lower trunk of brachial plexus) 


This patient’s is likely to get “Klumpke paralysis” that results from traction or tear to lower part of brachial plexus (Nerve 
roots CH-T1). 


Condition” Injury Muscles affected!” Presentation Diagram 
{Functional 
deficit) 
Klumpke Tear or traction — Infants: Intrinsic muscles Total claw hand 
paralysis of lower trunk Upward force of hand: (lumbricals 
of brachial onarm during Lumbricals, normally flex MCP 
plexus: C8-T1 delivery interossei, thenar, joints and extend 
roots Adults: hypothenar DIP and PIP joints) 
trauma muscles 
(grabbing a 
tree branch to i 
break 
speed/fall) 
Erb's Tear or tracion Infants: lateral Deltoid 1) Arms hang by 
paralysis of upper trunk traction on Supraspinatus side (loss of 
(Waiter’s of brachial neck during Infraspinatus abduction) 
tip) plexus: C5,C6 delivery Biceps brachii 
roots Adults: Brachialis 2) Arm medially 
Nerves effected trauma (e.g. rotated (loss of 
are clavicular lateral rotation) 
1) Suprascapular fracture) 
nerve 3) Arm extended 
2) Axillary nerve and pronated (loss 
3) of flexion and 
Musculocutaneo supination) 
us nerve 


Other injuries seen in skiers include 

1) Skier’s thumb (acute tear of ulnar collateral ligament of thumb) 
2) Tibial fracture 

3) Antenor cruciate ligament injury 

4) Acromio-clavicular and shoulder joint dislocation 


Reference. 
1) First aid for USMLE Step1 
d 2) Teach Me Anatomy Lectures 


i 730) At which of following sites is ulnar nerve most commonly damaged? 


A) Hand 
B} Axilla 
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C) Lateral epicondyle of humerus 
0) forearm 
L) Medial epicondyle of humerus 


Correct: (Medial epicondyle of humerus) 


Ulnar nerve is superficial in this location (can be palpated behind medial epicondyle of humerus). Hence it is most 
commonly damaged here. 


Dermatomes of hand 


Reference: 
1) First aid for USMLE Step1 
2) Teach Me Anatomy Lectures 


731) Which of the following is dermatome of thumb? 


A)CS 
B) C6 
cc 
D) C8 
E) T1 


Correct: B (C6) 


732) A 40 year old male patient, mechanic by profession presented to OPD with complaints of sensory disturbances in 
forearm and hand. On examination, there is numbness in medial one and a half digit. Which of the following nerve is 


Beanscamer 


ELECTIVE ORTHOPEDICS 


affected? 


A) Musculocutaneous nerve 

B) Medial cutaneous nerve of forearm 
C) Median nerve 

D) Radial nerve 


E) Ulnar nerve 
Correct: E (Ulnar nerve) 


Ulnar nerve supplies sensory innervation to medial one and a half (ulnar) digits along with palmar and dorsal aspect of 
hand proximal to those digits 

Superficial sensory branch of radial nerve supplies sensory innervation to lateral (radial) half of dorsal aspect of hand 
and thumb and proximat portion of dorsal aspect of 2™ and 3'* digit and the lateral (radial) half of dorsal aspect of 4™ 
digit. 

Median nerve supplies sensory innervation to skin of palmar aspect of radial three and a half digits and adjacent palm 
plus distal dorsal aspect of same including nail beds. 

Medial cutaneous nerve of forearm is a branch of medial cord of brachial plexus (C8,T1) that supplies anterior and 
medial aspect of forearm up to wnst. 


Reference: 
Grant's Atlas of Human Anatomy (13” edition): Page 490, 491 


733) Injury to which of following leads to wasting of intrinsic muscles of hand? 


A) Median nerve 

B) Ulnar nerve 

C) Axillary nerve 

D) Radial nerve 

E) Suprascapular nerve 


Correct: B (Uinar nerve) 


Ulnar nerve, also known as “musician's nerve” supplies intrinsic muscles of hand. It is continuation of medial cord of 
brachial plexus, nerve roots: C8-T1 


Level of injury Motor and sensory supply Cause of injury Functional deficit 
At elbow 1) Palmar cutaneous branch: 1) Isolated medial 1) All sensory branches are affected, so 
(in forearm) innervates medial half of palm condyle fracture there will be a loss of sensation over the 
areas that the ulnar nerve innervates. 
2) Dorsal cutaneous branch: 2)Supracondylar 2) Radial deviation of wrist upon flexion. 
innervates dorsal surface of humerus fracture Flexion of the wrist can still occur, but is 
medial one and a half fingers accompanied by abduction (due to 
and associated dorsal area of 3) Cubital tunnel paralysis of flexor carpi ulnaris and 
hand compression medial half of flexor digitorum 
profundus). 


3)Muscular branch: supplies 


ni 
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Hand 


two heads of flexor carpi ulnaris 
and medial half of flexor 
digitorum profundus (lateral 
half supplied by median nerve) 
FCU flexes and adducts hand at 
wrist joint and FDP flexes little 
and ring finger at DIP joint 


Two branches are given at wrist 1) Laceration over 
1) Superficial (sensory) digital anterior wrist 
branch: innervates palmar 

surface of medial one anda half 2) Fracture of hook 


fingers of hamate 

2) Deep (motor) branch: 

supplies majority intrinsic 3) Ganglion 
muscles of hand (hypothenar 

muscles, interossei, medial 2 4) Ulnar artery 


lumbricals, adductor of thumb) aneurysm 
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3) Abduction and adduction of the 
fingers cannot occur (due to paralysis of 
the interossei). 


4) Ulnar claw hand on digit extension: 
Movement of the 4th and 5th digits is 
impaired (due to paralysis of the medial 
two lumbricals and hypothenar muscles). 
5) Adduction of the thumb is impaired, 
and the patient will have a positive 
Froment’s sign (due to paralysis of 
adductor pollicis) 


Characteristic signs. Patient cannot grip 
paper placed between fingers, positive 
Froment’s sign, wasting of hypothenar 

eminence 


Same as damage at elbow joint except 
1) Flexor carpi ulnar and flexor digitorum 
are not affected as these branches arise 
around elbow joint. Hence wrist flexion 
will be normal with adduction possible. 


2) The palmar cutaneous branch and 
superficial digital branch are usually 
severed, but the dorsal branch is 
unaffected. This results in sensory loss 
over palmar side of medial one anda half 
fingers only. 
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Flexor digitorum protundus | 0! forearm 
(madial ha to digits 4. 5) 


Reference: 
1) Gray's Anatomy (41" edition): Page 902 


2) Teach Me Anatomy Lectures 


734) Ulnar nerve injury leads to? Reference: 

Teach me anatomy lectures 
A) Loss of abduction of forearm 
B) Loss of adduction and abduction of fingers 735) A women had undergone ulnar nerve repair in 
C) Loss of pronation and supination distal forearm after glass cut injury. By which of the 
D) Loss of sensations of lateral half of shoulder following means, clinical recovery/progress of nerve 
£) Complete loss of movements at wrist joints growth can be assessed? 


Correct: B (Loss of adduction and abduction of fingers) A) Froment sign 
B) Tinel test 

Paralysis of interossei due to ulnar nerve damage leads C) Durkin test 

to loss of adduction and abduction of fingers. D) Adson test 
E) Phalen test 
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Correct: B (Tinel test) 


Tinel's sign purpose: To detect nerve regeneration, 
When the examiner taps on a peripheral nerve distal to 
a nerve injury such as a compression neuropathy ora 
laceration, the patient will experience tingling that 
radiates distally along the course of the nerve. This 
phenomenon is called a Tinel’s sign. The most distal 
point of the pain indicates the site at which axon 
sprouting has occurred Peripheral nerve recovery after 
a nerve injury can be assessed by observing the 
advancement of Tinel’s sign along the nerve 
(approximately 1 mm/day of advancement). 

Froment’s sign: To assess motor function of the ulnar 
nerve (to detect any weakness of ulnar nerve). A patient 
with left ulnar nerve palsy attempts to hold the paper 
by flexing the thumb IP joint using the flexor pollicis 
longus and hyperextending the thumb MP joint to 
stabilize it. 

Durkin and Phalen test: are used for diagnosis of 
median nerve compression in carpal tunnel syndrome 
Adson’s test: is used to demonstrate thoracic outlet 
obstruction such as in case of accessory cervical rib. 


Reference: 
Plastic and Reconstructive Surgery (Upperlimb Volume)- 
By Peter.C Neligan (4” edition): Page 60 


736) A professional athlete hears a “pop” after 
throwing javelin followed by feeling of giving way in 
front of right shoulder. On examination, there is mild 
pain on active flexion at elbow with some weakness 
noted. There is also a bruise and a lump noted in front 
of mid-arm which becomes prominent on flexion. 
What is the most likely injury this patient has suffered 
from? 


A) Biceps tendon rupture 

B) Ulnar collateral ligament injury 
C) Triceps tendon rupture 

D) Shoulder dislocation 

E) Fracture of head of radius 


Correct: A (Biceps tendon rupture) 


The patient’s findings are consistent with biceps tendon 
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rupture. 

Biceps tendon rupture can occur in old age and In young 
Patients involved in throwing sports activites ¢.g. 
javelin throw or baseball 

Tendon rupture can occur at any place in young athletes 
but in elderly, most common site is superior part in 
bicipital proove under the acromion process. 

Symptoms are as follows 

1) After tendon rupture, patient may feel something 
giving way anterior to shoulder. In young athletes, a 
“pop” may be heard due to sudden tear 

2) This is followed by pain in arm. However if patient is 
elderly, the pre-existing pain of biceps tendinosis (that 
causes the tear of tendon) may suddenly disappear 

3) Examination shows a bruise and a swelling in mid- 
arm. The lump 1s initially tender and gets prominent on 
flexion at elbow joint. The flexion at elbow joint 
reproduces pain and 1s usually weak. 

Management is as follows 


Management of biceps tendon rupture 

1) Reassurance is all that is needed. Physiotherapy is 
advised that improves power over few months. 

2) Surgical intervention ıs done for cosmesis (rather 
than to improve function) 


Other injuries encountered in throwing sports (javelin 
and baseball) include damage to ulnar collateral 
ligament and capitellum. 


Reference: 
Bailey and Love (27° edition): Page 495, 496 


737) Which of the following is correct regarding 
Dupuytren’s contracture? 


A) It is more common in females 

B) Occurs between 20-30 years of age 

C) No surgical intervention is needed till complete 
progression of disease 

D) It is inherited as autosomal dominant disease 

E) It presents with extension at metacarpophalangeal 
joint and flexion at interphalangeal joint 


Correct: D (It is inherited as autosomal dominant 
disease) 
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Dupuytren’s contracture is an autosomal dominant 
condition. Important features are as follows 

1) It affects men more than women, usually in the fifth 
to seventh decades of life 

2) Risk factors/associations include trauma, smoking, 
epilepsy, hypothyroidism and alcoholic cirrhosis 

3) Ulnar side of hand 1s mast commonly involved 

A) It has associat.on with Peyronie's disease (of penis) 
and Ledderhose’s disease (plantar thickening) 

Clinical features are as follows 


eal features Of Dupuytren's contracture 


1) Flexion contractures and skin puckering 


2) Palmar nodules palpable 
3) Garrod’s knuckle ( thickened skin noted on dorsum of 
proximal interphalangeal joint) 


| Nodes anc pang | Rooste cord tomas | Frens bend losari 
may eçoes n the hand i be pam Te pam 


Indications of surgery are: 

1) When the patient cannot put their hand flat on the 
table due to deformity (table-top test) 

2) When flexion contracture develops in the PIP joint, 
The aim of early surgical release of fibrous bands is to 
prevent the development of permanent contractures of 
associated joints. Once, fixed flexion contractures of 
associated joints (metacarpaphalangeal and proximal 
interphalangeal joints) form, surgical release of fibrous 
bands ıs of no use. These permanent contractures may 
interfere with normal hand function and in such cases, 
amputation may be necessary. 


Reference: 
Bailey and Love (26" edition): Page 502 


738) Which of the following is mast common 
complicati countered during surgical treatment of 
Dupuytren disease release? 

A) Edema 


B) Hematoma 

C) Wound infection 
D) Nerve injury 

E) Vascular injury 


Correct: D (Nerve injury) 


Great care should be taken during surgery of Dupi 
contracture to avoid damage to the digital nerves, 
which may be trapped in the fibrous tissue, The risko 
damage with primary surgery is 3% while that with 
recurrent disease rises up to 68%. Most common 
of nerve injury ıs neuropraxia 


Reference: 

1) Bailey and Love (27° edition): Page 507 

2) Grabb and Smith Plastic Surgery (8° edition) 

3) Oxford Handbook of Plastic Surgery (2™ edition): 
Poge 371 


739) A 34 year old weight lifter presents in outdoor 
Rives history of sudden inability to straighten his left leg 
or bend the left knee joint which started to move after 
a period of “jiggling” the knee. Keeping in mind that 
patient has likely developed a meniscal tear, which of 
following is most common mechanism by which | 
meniscal injury occurs? 


A) Lateral bending 

B) Vertical compression at knee joint 
C) Medial bending 

D) Flexion of knee with rotation 

E) Extension of knee with rotation 


Correct: D (Flexion of knee with rotation) 


Menisci are fibrocartilaginous structures that are 
present between lower end of femur and upper end of 
tibia to protect the joint surfaces and provide cushion 
effect. They absorb the shock produced during activities 
like walking, running, squatting and weight lifting. Most 
common mechanism leading to meniscal damage is 

1) When the foot ıs planted and the femur is internally 
rotated, a valgus force applied to a flexed knee may 
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cause a tear of the medial meniscus 

2) A varus force on a flexed knee with the femur 
externally rotated may lead to a lateral meniscus 
lesion, 

There may be collateral damage of other ligamentous 
structures. Medial meniscus is damaged more 
commonly (three time more) compared to lateral 
Meniscus as its attachment to medial collateral ligament 
makes it less mobile and more prone to injury. 
Following signs on clinical examination may contribute 
to diagnosts of meniscal tear 

1) Locked joint 

2) Joint line tenderness (most sensitive test) 

3) Positive McMurray’s test 

4) Positive Thessaly’s test 

MRI is the best diagnostic modality and is done when 
the acute phase has settled. Arthroscopy is not done for 
diagnostic purpose, however it used therapeutically to 
retrieve the torn meniscal piece of to repair the 
meniscus in case of a peripheral tear (good peripheral 
blood supply allows healing after repair) 


Reference: 
Bailey and love (27 edition): Page 456, 467 


740) A young patient comes to you with complaint of 
sudden loss of ability to bend his left knee. He gives 
history of playing football match the same day during 
which he had suffered a blow to side of knee. After a 
period of “jiggling” patient is able to bend his knee. 
Which of following causes a “Locked knee”? 


A) Anterior cruciate ligament injury 
B) Posterior cruciate ligament injury 
C) Meniscal tear 

D) Patella displacement 

E) Medial collateral ligament injury 


Correct: C (Meniscal tear) 


There are two types of locking of knee. 

1) True locking in which there is sudden inability of knee 
to bend, which bends after a period of jiggling of knee. 
The sudden inability to bend the knee is attributed to a 
fragment in knee joint that blocks the articular surface 
from movement. The causes include osteochondritis 
dessicans and meniscal tear. 
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2) Pseudo-locking: After a period of inactivity, the 
patient is unable to move the knee due to severe pain 
and feels that the joint ts giving way. This is 
encountered in patella femoral pain syndrome 
secondary to vastus medialis degeneration. Patient may 
complain of difficulty in descending from stairs, 


Reference; 
Bailey and love (27” edition): Page 467 


741) A 25year old sportsman experiences pain in right 
knee while skiing, causing his knee to twist after which 
he fell on the ground. On examination, his right knee is 
swollen. He cannot bear full weight or fully extend or 
bend his knee. There is tenderness over medial joint 
line. Range of motion is restricted. The varus and 
valgus tests are unremarkable. Straight leg test is 
unrestricted. Emergency X-rays are unremarkable. 
Which is most likely injury? 


A) Anterior collateral ligament tear 
B) Posterior collateral ligament tear 
C) Medial meniscus tear 

D) Transverse genicular ligament tear 
E) Fracture of tibial tuberosity 


Correct: C (Medial meniscus tear) 


The patient is most likely having a meniscal tear 
suggested by 

1) Rotational mechanism of injury 

2) A swollen knee 

3) Inability to bear weight and bend/extend knee 
(locked knee) 

4) Joint line tenderness (highest sensitivity for diagnosis 
of meniscal tear) 

Normal varus and valgus test rule out the possibility of 
ligament injury. The ability to elevate straight leg 
eliminates patella dislocation and quadriceps tendon 
rupture (patient is unable to raise leg 
straight/quadriceps lag) 

Common injuries associated with skiing are 

1) Fracture of tibia 

2) Anterior collateral ligament injury 

3) Acromio-clavicular joint injury 


Reference: 
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Bailey and love (27" edition): Page 466-468 


742) Which of following is investigation of choice in 
meniscal injury? 


A) CT-scan 

B) MRI 

C) X-rays 

D) Ultrasound scan 

E) Arthrocentesis and fluid analysis 


Correct: B (MRI) 


MRI is gold standard investigation for diagnosing 
meniscal tear. This is because 

1) It provides anatomical information regarding 
dimensions of tear 

2) It provides information regarding vascularity of 
meniscus which helps orthopedic surgeon to decide 
whether or not to repair the meniscal tear or perform 
debridement only. 


Reference: 

1) Bailey and love (27° edition): Page 520 

2) Royal Australian College of Generol Practitioners 
(RACGP): Article on meniscal tear 


743) A 19 year old football player develops an acutely 
swollen left knee and overlying ecchymosis after a fall 
during playing. What is next best step in the 
management of patient? 


A) Radiological investigation 
B) MRI 

C) CT-angiography 

D) 3D-CT with reconstruction 
E) Arthrocentesis 


Correct: E (Arthrocentesis) 


Differential diagnosis in case of acutely swollen knee 
following sports trauma includes 

1) Anterior cruciate ligament injury 

2) Patella dislocation 

3) Intra-articular fractures 

4) Meniscal tears 
Amongst them, sudden onset of swelling with pain 


severe enough to take the player off the ground is 
associated with antenor cruciate ligament injury, patella 
dislocation and intra articunat fractures, However in 
case if the player continues playing and knee swells 
later on then the most likely is meniscal tear. 

In the acute phase of these injunes presenting as 
swollen knee, the main aim is to provide analgesia and 
symptomatic relief to the patient. This is done by giving 
appropriate analgesia and aspiration of the swollen 
joint (arthrocentesis) with fine needle under aseptic 
measures The aspiration has two benefits 

1) It will decrease the pain by reducing the tense 
swelling. 

2) It may provide a clue to the underlying pathology. For 
example, aspired blood points towards ACL injury, fat 
globules with blood denotes intra-articular fracture 
while aspiration of a clear effusion will point towards 
meniscal damage. 

After the settling of acute phase, the aim is now to 
identify the underlying pathology for subsequent 
definitive management with the help of clinical 
examination and detailed investigations. 

1) IN ACL injury, Lachmann test and anterior drawer test 
will be positive while MRI will delineate the damage. 

2) In patella dislocation, patellar apprehension sign 
(Fairbank’s test), inability to raise the leg straight or 
quadriceps lag will be diagnostic along with radiological 
imaging or CT-scan with reconstruction (gold standard) 
providing details about fractures if present. 

3) Intra-articular fractures are best diagnosed with CT- 
scan with bony frame work reconstruction that also 
allows for careful pre-operative planning for rigid screw 
fixation 

4) Meniscal tear is diagnosed on clinical examination by 
locked knees, joint line tenderness, positive Thesslay’s 
and McMurray’s test. MRI will provide anatomical 
details that will not only confirm the diagnosis but will 
allow pre-operative planning. 


Reference: 
Bailey and love (27° edition): Page 468, 469 


744) Which of following ligament is most commonly 
injured in knee? 


A) Anterior cruciate ligament 
B) Posterior cruciate ligament 
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(| Medial collateral ligament 2 1) Tenderness 1) Pain relief: Aspiration 
D) Lateral collateral ligament round affected (arthrocentesis) is done 
£) Inter-meniscal ligament Joint If joint is swelled 


2) Increased joint 
larity with soft end 
point (due to 
partial tear) 


(hemarthrosis) in acute 
stage for pain relief, 
2) Knee splinting 


Correct: A (Anterior cruciate ligament) 


Anterior cruciate ligament is most commonly damaged 3) Gentle mobilization to 
ligament in knee joint, avoid stiffness 
3 1)Severe 1) Surgical repair of torn 

tenderness around — ends of ligament 
Reference: : affected joint 2) Reconstructive 
Bailey and Love (27° edition): Page 520 2) Marked procedure 

increased In laxity 
745) A 31 year old football player suffered from knee with clinically no 
injury following a hit on lateral aspect of right knee end point 
during football match. He is found to have grade 2 (Complete tear) 
ligament injury. What is most appropriate treatment in 
this case? 

Reference 

A) Application of knee splint Bailey and Love (27° edition): Page 464 


B) Fine needle aspiration of knee joint 
C) Intra-articular steroid injection 

D) Incision and drainage 

E) Arthrodesis 


746) Ligament injuries are quite common in athletes 
involved in sports activities. Ligaments are most 
commonly damaged at which of the following joints? 


Correct: A (Application of knee splint) A) Knee joint 
B) Elbow joint 
It is difficult to find out ligament injuries in acute phase, C) Hip joint 
hence diagnosis is established by comparing laxity of D) Shoulder joint 
normal joint with affected side once acute phase has E) Ankle joint 
settled. In equivocal cases, ultrasound and MRI can 
help. Grading and relevant treatment is as follows: Correct: E (Ankle joint) 
Grading and management of ligament injuries Ütamentsar i i 
Grade Description Treatment E ne are overall most commonly injured tissues 
0 Normal “= — with in a joint. Leading cause of injuries in college 
: athletes ıs ankle s fol t 
1 1) Tenderness The treatment for grade gamen ini at nd ih by anterior cruciate 
around affected 1 and 2 is same and is as Juey Jom. 
ligament follows 
2) No joint laxity mer Reference: 


Injury and Heoling: A Review of Current Clinical 
Diagnostics and Therapeutics (Open Rehobilitotion 
Journol, 2013, 6, 1-20) 4 


747) Which of following nerve supplies sensory innervation to web space between great toe and second toe/1" 
webspace? 


A) Tibial nerve 
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B) Common peroneal nerve 
C) Deep peroneal nerve 

D) Sural nerve 

E) Sciatic nerve 


Correct: C (Deep peroneal nerve) 


Deep peroneal nerve (also called deep fibular nerve) is one of terminal branches of common peroneal nerve. Its supplies 
motor innervation to muscles of anterior compartment of leg that cause foot dorsiflexion, It supplies sensory 
innervation to webbed space of skin between great toe and second toe. 


Sensory innervation of foot 


Reference: 


Teach Me Anatomy Lectures 


748) A 32 year old patient presents to surgical OPD 
with painful swollen fingertip. He is “Tailor” by 
profession and gives history of pin prick at the tip of 
involved finger. On examination, finger pulp is red, 
warm and swollen. What is probable diagnosis? 


A) Paronychia 

B) Tenosynavitis 

C) Deep palmar space infection 
D) Felon 

E) Psoriasis 


Correct: D (Felon) 


Felon is an abscess that develops in the fibrous septa of 


fingertip pulp. Usual inciting event is pin prick. Patient 
complains of severe pain at finger pulp. Examination 


-o * rie - 
— 


shows a tender, red swollen finger-tip. Most common 
bacteria involved is Staphylococcus aureus. 


and relevant ani 


A dangerous complication of felon is osteomyelitis due 
to spreading on infection to phalanges. That is the 
reason why importance is given to early incision and 
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drainage of finger pulp (usually through midline of pulp 
to avoid damage to neurovascular bundle which lie 
laterally). This is followed by intravenous antibiotic 
administration. 


Reference; 
Bailey and Love (27 edition): Page 503 


749) A 27 year old female suffered from pin injury to 
the pulp of right index finger while changing diaper of 
baby. What of following complication can she likely 
develop? 


A) Osteomyelitis 
B) Tenosynovitis 
C) Lymphangitis 
D) Pulp space infection 
E) Osteoarthritis 


Correct: A (Osteomyelitis) 


Mother will likely develop “felon” of finger pulp. Most 
dreadful complication of felon is osteomyelitis of 
phalangeal bone of involved finger. To prevent this 
complication, early incision and drainage through 
midline of pulp of finger (to avoid damage to 
neurovascular bundle) is performed followed by 
intravenous antibiotic administration. 


Reference: 
Bailey and Love (27° edition): Page 503 


750) A 32 year old patient presents to surgical OPD 
with painful swollen fingertip. He is ‘Tailor’ by 
profession and gives history of pin prick at the tip of 
involved finger. On examination, finger pulp is red, 
warm and swollen, What is best management option 
in this patient? 


A) Prescribing oral antibiotics with analgesia 

B) Hospitaljzation with incision and drainage under 
general anesthesia 

C) Hospitalization with incision and drainage under 
digital block 

D) Hospitalization and administration of intravenous 
antibiotics only 

E) None of the above 
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Correct: C (Hospitalization with incision and drainage 
under digital block) 


Felons require surgical decompression (to avoid 
dreadful complications such as osteomyelitis). 
Treatment steps are as follows: 

1) Perform a digital block and apply a finger tourniquet. 
2) Mark the non-dominant side of the finger for the 
incision. This is usually the ulnar side of the index, long 
finger, or ring finger and radial side for the thumb and 
little finger, 

3) Various incisions can be utilized: High lateral incision, 
Fish mouth incision, palmar longitudinal incision. 

4) Obtain culture 

5) Spread through septa-disrupting compartment. 

6) Irrigate thoroughly and pack with iodoform gauze 

7) Postoperative care includes: Warm soaks three times 
a day with a 1:1 solution of 3% hydrogen peroxide and 
normal saline, oral antibiotics for one week and hand 
elevation. 


Reference: 
Plastic Surgery Emergencies by James M. Bullock: Poge 
173-177 


751) Which of following neurological injury is 
associated with poor outcome despite surgical repair? 


A) Wallerian degeneration 
B) Neurotmesis 

C) Neuropraxia 

D) Axonotmesis 

E) Diffuse axonal injury 


Correct: B (Neurotmesis) 


The most critical determinant of nerve growth and 
recovery and need for possible surgical intervention is 
presence of integrity of nerve sheath. 

In neurotmesis, nerve sheath is not intact. 
Endoneurium, epineurium and perineurium all are 
transected. Hence surgical intervention is necessary. 
Despite proper surgical intervention, the outcome is 
poor. 

Seddon classified nerve injuries as follows: 
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1) Neuraprania 


2) Axonotmesis -Intact nerve sheath 


-Intact nerve sheath with no Wallerian degeneration » 
If pressure removed from nerve then good recovery potential 4 


-Wallerian degeneration of internal fibers distal to injury 
-Good potential for recovery (~Imm/day regrowth) it pressure removed from nerve 


3) Neurotmesis 


«Poor outcome without any surgical intervention 


Reference: 
Bailey and Love (27° edition): Page 385 


689) A young man was brought to emergency 
department after hitting a pole. He complains of 
impending dome and apprehension with forced 
abduction and external rotation. Diagnosis of 
anteriorly dislocated shoulder is made. Which of the 
following should be assessed before and after 
reduction of shoulder? 

A) Axillary nerve 

B) Brachial plexus 

C) Radial nerve 

D) Glenoid labrum should be assessed 

E) Brachial artery assessment 


Correct: A (Axillary nerve) 


Axillary nerve ts damaged by following 
1) Antero-infenor dislocation of shoulder joint 
2) Fracture of surgical neck of humerus 


nerve Cue to artero infect, 


Gshoaatiion of shoukter jort 


Dy Compressor of axillary 


Bary ere 


“Complete division of nerve, nerve sheath and nerve fibers J 


This leads to paralysıs of deltoid and teres minor 
muscle. Paralysis of deltoid leads to inability to perform 
shoulder abduction and loss of rounded contour of 
shoulder (deltoid atrophy). There will also be sensory 
loss over lower part of deltoid muscle. 


Reference: 
Orthobullets 


752) A Rugby player after collision presented with hip 
dislocation. The most likely dislocation Is? 


A) Posterior 

B) Anterior 

C) Inferior 

D) Central 

E) None of the above 


Correct: A (Posterior) 


Posterior dislocation of hip usually occurs when force is 
directed proximally up the shaft of femur from knee to 
the flexed hip. Although it is commonly seen after high 
energy road traffic accidents (from impact of knee on 
dashboard causing indirect blunt trauma to hip joint), it 
can occur during sports activity like rugby, jogging, 
skiing and basketball. 

The affected hip and leg are slightly flexed, adducted 
and internally rotated. This is in contrast to anterior hip 
dislocation in which the affected hip and leg are slightly 
flexed but abducted and externally rotated.More 
common injuries in rugby players include 

1) Shoulder dislocation 

2) Head trauma causing concussion 
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3) Cervical spine fractures 

A) Muscle tears 

4) Acromio-clavicular joint dislocation 

6) Dislocation of phalanges 

7) Rugger Jersey finger 

Common joint dislocations which can be picked up on 
physical examination are given below in table: 


JOINT 
| 
Shoulder | Anterior Squared off 
| 
| | Posterior Locked in internal 
| rotation 
| ttbow | Posternar | Olecranon | Reference: 
| | prominent | 1) BMJ Emergency medicol Journal (Posterior dislocation 
| |? — | of hip in adolescents attributable to casual rugby) 
iis FRERE E EE ENES 2) Bailey and Love (27° edition). Page 465, 469 
| emternally rotated | 
| i 
| 
| Posterior Nered. edducted, | 
| internally rotated 
| | 
Knee Anteroposterior | Loss of normal | 


| contour, extended | 


| “May sportaneously 
reduce prior to 
evaluation 


Ankle | Lateral ts most Eternally rotated, 
common promnent medial 
malleolus 


Subtalar Lateral ts most Literally displaced 
joint common o calcis (calcaneus) 
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The Spine 


753) A 40 year female patient presents to spine clinic 
with complaint of backpain, Which of the following is a 
"Red flag” sign? 


A) Age between 30-40 years 
B) Painful urinary retention 
C) History of minor trauma 

D) Numbness in buttock 

£) None of the above 


Correct: D (Numbness in buttock) 


Red flag sign are warning signs suggesting the likelihood 
of serious underlying pathology that mandates 
investigations. 


"Red flags’: when present in patients with 

back pain, red flags suggest the likelihood of serious 

underlying pathology 

Age <20 years or >50 years 

Recent significant trauma 

History of malignant disease 

Constitutional symptoms (fever, chills) 

Unexplained weight loss 

Immunosuppression (intravenous drug abuse, 

prolonged corticosteroid use) 

7 Severe or progressive sensory alteration or motor 
weakness 

8 Acute difficulty with micturition (painiess 
retention) 

9 Numbness in perineum or buttocks and/or faecal 

incontinence 


NaNe 


Reference: 
Bailey and Love (27* edition): Page 472 


754) A 30 year old male patient presented to surgical 
emergency with complain of bilateral lower limb 
weakness after being hit by a car from behind. On 
examination, motor power is markedly decreased in 
both lower limbs. There is decreased anal tone and 


omm - om 


porionlanesthesia, Which investigation will you ca 


out? 


A) Ultrasound 

BI CT scan 

C) CT-Myelogram 

D) MRI 

E) Nerve conduction studies 


Correct; D (MRI) 


Patient signs and symptoms are suggestive of Cauda 
equina syndrome 
1) Cauda equina syndrome presents most commonly in 
the 20~45-year age group, with low back pain, 
unilateral or bilateral sciatica, lower limb motor 
weakness, sensory abnormalities including saddle 
anaesthesia, bladder dysfunction (painless retention in 
early stages, overflow incontinence in later stages), 
sexual and bowel dysfunction. 


2) The central pathology is a massive central lumbar 
disc protrusion at L4/5. 

3) Urgent investigation with MRI is required for all 
suspected cases 

4) It represents a true spinal emergency and requires 
urgent surgical decompression. The outcome for 
patients who undergo surgical decompression within 24 
hours of the onset of loss of bladder or bowel control is 
significantly better than that of those who undergo 
Surgery beyond this 24-hour period 
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Reference: 
Bailey ond Love (27th edition): Page 476 


755) A 60 year old patient complains of pain in upper 
limb, On examination, wasting of muscles of hand are 
noted along with upper motor neuron signs in lower 
limbs. What is probable diagnosis? 


A) Cervical spine spondylolisthesis 
N} Cervical spondylolysis 

C) Cervical disc prolapse 

D) Cervical myelopathy 

E) Anterior spinal artery occlusion 


Correct: D (Cervical myelopathy) 


In old age patients (>55 years), degenerative changes in 
cervical vertebrae cause cervical spinal cord 
compression, This leads to 

1) Lower motor neuron signs (such as atrophy of 
muscles, especially intrinsic muscles of hand) are 
observed at the level of lesion. 

2) Upper motor neuron signs are observed below the 
level of lesion. 

Treatment involves anterior or posterior spinal cord 
decompression. 


Reference: 
Bailey and Love (27"” edition): Page 475 


756) A young patient presented in OPD with complaint 
of multiple swellings over the body. On examination, 
brown stains are noted on skin. Patient tells that his 
father and brother are also suffering from same skin 
lesions. Which of following is most probable 
diagnosis? 


A) Neurofibromatosis type 1 
B) Neurofibromatosis type 2 
C) Dercum’s disease 

D) Peutz-Jegher disease 

E) Addison disease 


Correct: A (Neurofibromatosis type 1) 


Neurofibromas are benign tumors that arise from nerve 
sheath, They are of three types 
1) Cutaneous neurofibromas 
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2) Spinal neurofibromas 
3) Plexiform neurofibromas 

Most commonly, neurofibromas occur as solitary 
lesions (in 90% cases). In remaining 10%, they are 
multiple and present as a part of neurofibromatosis 
type 1 (NF-1) 

Two out of the following, if positive are diagnostic of 
NF-1 (also known as peripheral neurofibromatosis or 
von Recklinghausen disease) 


Diagnostic features of Neurofibromatosis type 1 

1) Six café-au-lait macules (25mm diameter before 
puberty and >15mm after puberty) 

2) Neurofibromas (either one plexiform type or 2 or 
more of any type) 

3) Multiple freckles in axilla or groin 

4) Bone abnormalities in arm/leg/eye socket 

5) Optic glioma in brain 

6) Lisch nodules in eye 

7) Aparent/sibling/child with NF-1 


Diagnostic criteria for NF-2 is as follows 


Diagnostic criteria for NF-2 
1) Bilateral acoustic neuromas (schwannomas) | 
OR 
2) One vestibular schwannoma in a person less than 30 
years 
of age with a parent, sibling or child with NF2 
OR 


3) Any two of the following: meningioma, glioma, 
schwannoma, juvenile cataracts, 


Reference: 
Bailey and Love (27* edition): Page 481 


757) A60 year old man while lifting weight felt sudden 
pain in lower back, Pain is dull and radiating to his 
right leg. What is probable diagnosis taking into 
account the history of patient? 


A) Lumbar disc prolapse 

B) Cervical spondylolysis 
C) Vertebral fracture 

D) Cervical radiculopathy 
E) Cervical myelopathy 


Bleunscamer 
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Correct: A (Lumbar disc prolapse) Examination shows 

1) Lose of Lumbar lordosis (pain causes spasm of para- 
Patient is having symptomatic lumbar disc herniation spinal inosces) 
which occurs most commonly at the level of L4/LS or 2) Porn aggravation with straight leg test and foot 
5/51. Symptoms include sudden onset of low back pain dorsilewon (positive Lasague sign) 
(dull pain, aggravated by sneezing/straining/coughing 3) With 15/51 disc prolapse: weakness of dorsiflexion 
and by straight leg raising, increases progressively and (LS) plantar fleaion ($1) at ankle and sensory loss over 
radiates to buttock/thigh/calt/legs), Sometimes there Is lateral aspect of foot ($1) 
associated weakness of ankle dorsiflexion and plantar MRI is investigation of choice. 
flexion 


Management ofsymptomatic lumbar disc 

hemiation (sciatica) l 

1) For simple soatica: 6-12 weeks conservative i | 
treatment with pregabalin and/or transforaminal 
epidural steroid injection (70% cases respond to | 
conservative treatment). 

2) For those who fail with conservative treatment: 
Microdiscectomy ıs standard operative treatment. 


Reference: 
Bailey and Love (27° edition): Page 476 


758) Which is the most commonly involved nerve roots in cervical radiculopathy? 


A) C4, C5 
B) C5, C6 
c) c6, 7 
0) 7,11 
E) T1, T2 


Correct: C (C6, C7) 


The C7 and C6 are most commonly affected nerve roots in cervical radiculopathy that is caused acutely by disc bulge. 
The table below summarizes the effects of various disc herniations: 


Cervical disc herniation and symptoms by level 


416 Level Frequency (%) Root injured Reflex Weakness Numbness 
cas 2 6 - Deltoid Shoulder 
c5-C6 19 c6 Biceps Biceps brachii Thumb j A 
C67 69 i Q Triceps Wrist extensors (wrist Second and third 
drop) digits 
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ann 10 a 


Intrinsic muscles of Fourth and fifth 
hand digits 


Patient presents with: 

1) Sensory disturbances. Paresthesia and pain 

2) Motor weakness in the distribution of involved nerve, 

Initial treatment is as follows 

1) Physiotherapy 

2) Neuropathic pain control: Medications (amitriptyline, gabapentin and pregabalin) or CT-guided epidural foraminal 
injection of steroid mixed with local anesthetic is given. 

Surgical options include 

1) Anterior Cervical Discectomy and Fusion (for herniated disc) 

2) Cervical total disc replacement (preserves motion and prevents damage to adjacent discs) 
3) Posterior lamino-foraminotomy (in case if cause is degenerative stenosis) 


Reference: 
1) Bailey and Love (27” edition): Page 476 
2) Schwartz Principles of Surgery (10” edition): Poge 1740 


759) In which of the following areas is chordoma 5) An MRI demonstrates a destructive lesion with a 
found? large soft-tissue mass 

6) Histology shows epithelioid cells arranged in cords. 
A) Thoracic region There cytoplasm ıs multi-vacuolated and bubbly 
B) Lumbar region (termed as physaliferous cells). 
C) Cervical region 7) Treatment is surgical excision followed by 
D) Sacro-coccygeal region reconstruction using mesh and muscle flaps. Urinary 
E) Bladder diversion and colostomy may be needed for loss of 


bladder and bowel control. 


Reference: 
- rh ? 
Following are important aspects of sacro-coccygeal Schwartz Principles of Surgery (10" edition): Page 1781 
chordroma 
1) They arise from notochordal rests in the sacrum. 
2) They are usually found in middle-aged to older men. 


Correct: D (Sacro-coccygeal region) 


3) They usually present with bladder and bowel 
symptoms. 

4) They are large and hard, non-tender and clearly fixed 
tothe skeleton. 


417 
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760) A morbidly obese patient presents with pain in 
both knee joints along with swelling. On examination, 


both knee joints are grossly deformed and swelling is 
apparent, What is the best investigation in this case? 


A) Bilateral X-ray knee under weight bearing 
B) MRI 

C) DEXA scan 

D) CT scan 

E) Ultrasound 


Correct: A (Bilateral X-ray knee under weight bearing) 


As evident by history, the patient is most likely having 
bilateral osteoarthnitis of knee joint (obesity is a major 
risk factor). 


Investigation includes plain radiographs (weight-bearing 
views of affected joint). Findings include joint space 
narrowing, osteophytes, ebumation of bone, 
subchondral sclerosis and subchondral cysts. 


Diagram showing minor degenerative change in the 


medial tibiofemoral compartments, there ıs slight joint 


narrowing and tiny osteophytes. 


/ Non-operative treatment options include 


Hip and Knee 


1) Medical management (NSAIDs, tramadol) 

2) Rehabilitation, education and wellness activity 
3) Weight loss programmes 

4) Brace applications 

Operative management includes: 

1) High tibial osteotomy 

2) Unicompartmental knee arthroplasty 

3) Total knee arthroplasty 


Reference. 
Orthobullets 


760) Which of the following structures are primarily 
involved in rheumatoid arthritis? 


A) Bony cortex 

B) Muscles 

C) Articular cartilage and bone 
D) Tendons 

E) Ligaments 


Correct: C (Articular cartilage and bone) 


Rheumatoid arthritis is an autoimmune disease in which 
inflammation induces formation of pannus (proliferative 
granulation tissue), which erodes articular cartilage and 
bone. 


Reference: 
USMLE First Aid (2017): Page 439 


761) Which of the following denotes pathological 
findings in osteoarthritis? 


A) Increase bone formation and spur formation 
B) Pannus formation 

C) Involucrum formation 

D) Sequestrum formation 


y 


ae N 


Bunsen 


E) None of the above 


Correct: A (Increase bone formation and spur 
formation) 


Pathological changes in osteoarthritis include 
osteophytes (bone spurs), joint space narrowing, 
subchondral sclerosis (increased bone formation) and 
cysts. 


Reference: 
USMLE First Aid 2017: Page 439 


762) A middle aged female who is known case of 
rheumatoid arthritis (on medications), develops 
sudden painful swelling at the back of knee. What is 
most likely diagnosis? 


A) Ruptured popliteal cyst 
B) Planter tendon rupture 
C) Popliteal artery aneurysm 
D) Patellar dislocation 

E) Popliteal artery vasculitis 


Correct: A (Ruptured popliteal cyst) 
One of complications of rheumatoid arthritis is 


accumulation of excessive inflammatory fluid into the 
affected joint. When this occurs in knee joint, the 
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increased pressure leads to formation of pulsion 
diverticulum from the posterior knee joint capsule 
termed as Baker's cyst. Continuous fluid accumulation 
can lead to rupture of cyst on forced knee flexion. 
Features of Baker cyst are as follows 

1) It develops in long standing joint disease: 
Rheumatoid arthritis in young and osteoarthritis in old 
2) The patient gives history of on and off dull ache in 
the knee joint with a swelling behind the knee joint, 
gradually increasing in size and limiting the bending of 
knee (limited knee flexion) 

3) The overlying skin can appear normal or inflamed if 
there 1s associated active flare of arthritis 

4) The swelling is usually below the level of knee joint 
embedded between two heads of gastrocnemius 


Above the jant ling 


a— punt lino 


Baker's cyst 
Below tha joni lines 
ond deep to 
(noes 


5) The swelling is soft non-tender and fluctuant but is 
Not trans-illuminant as it lies deep to the bulky muscle 
of gastrocnemius. For the same reason, there is dullness 
to percussion. 

6) The contents of swelling can be reduced back into 
the knee joint (as the swelling is a blowout diverticulum 
from the posterior aspect of knee joint capsule). 

7) Examination of knee joints reveal signs of arthritis 
such as limited movements, crepitus, effusion 

8) Forced flexion of knee joint can sometimes lead to 
rupture of swelling. This is noticed as sudden onset of 
severe pain behind and below the knee joint and calf 
muscles. 

9) Diagnosis of ruptured cyst may be confused with 
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deep venous thrombosis. Ultrasound or MRI can help in surgical removal 

establishing diagnosis. 

10) Treatment of ruptured cyst involves rest, limb Reference: 

elevation and ice packing If these measures are not Browse 5 introduction to the symptoms and signs of 
sufficient, aspiration of swelling is done to decrease size Suraical diseases (4" edition). Page 141, 142 


of swelling, followed by steroid injection. Last resort is 


763) A 52 year old female is undergoing total hip replacement for osteoporosis induced fracture. She is likely to 
benefit from which class of antibiotics with respect to prevention from surgical site infection? 


A) Vancomycin 
B) Tetracycline 
C) Clindamycin 
D] Third generation cephalosporin 


E) Cefuroxime i 
Correct: E (Cefuroxime) 
Kd 
Most commonly Staphylococcus species ıs the predominant organism implicated in orthopedic infection. First 4 
generation cephalosporin (such as cefazolin) and second generation cephalosporin (such as cefuroxime) are the best 


choice for prophylaxis against above mentioned bacteria. They have minimal cost and low side effect profile. 
Vancomycin or clindamycin are used as alternatives if patient is allergic to penicillin and cephalosporin. 


Reference: 
Washington Manual of Surgery: Page 32 


764) A 45 years old male woke up in morning with severe pain in right great toe. On examination, 
metatarsophalangeal joint is extremely tendon and erythematous. Patient gives history of binge drinking last night 
before attack. There is no other significant history. What diagnosis should be suspected? 


A) Osteoarthritis 

B) Rheumatoid arthritis 

C) Gouty arthritis 

D) Psoriatic arthritis 

E) Fracture dislocation of joint 


Correct: C (Gouty arthritis) 


420 Clinical features of gouty arthritis include: 

1) Asymmetric joint distribution. 

2) Joint is swollen, red, and painful. 

3) Classic manifestation is painful metatarsophalangeal joint of big toe (podagra). 4) Tophus formation (often on external 
ear, olecranon bursa, or Achilles tendon) with progressive attacks. 

5) Acute attack tends to occur after a large meal with foods rich in purines (e.g. red meat, seafood), trauma, surgery, 


atl 
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dehydration, diuresis, or alcohal consumption. 


Reference: 
USMLE First Aid: Page 440 


765) A 49 year old female presents with bone pains along with compression fracture in lumbar vertebra leading to 
kyphosis. Her laboratory analysis shows: 

Blood calcium level: 8.8mg/dL (Normal: 8.5 to 10.2 mg/dL) 

Blood phosphate levels: 3.1 mg/dl (Normal: 2.8 to 4.5 mg/dL) 

Serum ALP levels: 85 1U/I (Normal: 30-120 1U/I) 

Serum PTH levels: 26 pg/ml (Normal: 10 to 55 pg/ml) 

Whatis your diagnosis? 


A) Osteitis deformans (Paget's disease) 
B) Osteoporosis 

C) Osteopetrosis 

D) Osteitis fibrosa cystica 

E) Hyperparathyroidism 


Correct: B (Osteoporosis) 


$} bone mass 

Dense, brittle bones Ca** | in severe, 
malignant disease 

Abnormal “mosaic” bone architecture 


“Brown tumors” due to fibrous replacement of 
bone, subpenasteal thinning 

Idiopathic ot parathyroid hyperplasia, adenoma, 
carcinoma 


Often as compensation for CKD (4 PO,*> 
excretion and production of activated 
vitamin D) 


Soft bones; vitamin D deficiency also causes 2 
hyperparathyroidism 


Caused by oversupplementation or 
granulomatous disease ‘eg, sarcoidosis) 


Reference: 
Usmle First Aid: Page 437 
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Musculoskeletal tumors 


766) Which of the following condition is associated 
with high risk of malignant disease in bone and 
cartilage? 


A) Osteonecrosis 

B) Chronic osteomyelitis 
C) Paget's disease 

D) Radiation osteitis 

E) Mafiucci syndrome 


Correct: E (Maffucci syndrome) 


Conditions assotiated with an increased risk 
of malignant disease in bone and cartilage 
High risk Moderate Low risk 

risk 
Maffucci Polyostotic 
syndrome Paget's 
(enchondro- disease 
Matosis + 
angiomas of 
soft tissue) 
Ollier disease Hereditary Chronic 
(enchondro- multiple osteomyelitis 
Matosis exostoses 


Osteonecrosis 


Familial Radiation Fibrous dysplasia, 

retinoblastoma osteitis 

syndrome 
Osteogenesis 
imperfecta 
Osteoblastoma 


and 
chondroblastoma 


Reference: 
Bailey and Love (26" edition): Page 537 


767) A patient is suspected of having a malignant bone 


er 


tumor. History, physical examination, hematological 
workup and imaging studies have been completed at 
referral center Now the patient has been referred to 
specialired health care facility. Which type of biopsy 
should be taken inthis case? 


A) Excisional biopsy 
B) Incisional biopsy 
C) Needle biopsy 

D) Wedge biopsy 

E) None of the above 


Correct: C (Needle biopsy) 


Closed biopsy is preferred over open biopsy. 

1) Incase of malignant bone tumor, Jamshidi or hollow 
needle is used for taking biopsy. 

2) In case of soft tissue sarcoma, trucut biopsy is used. 
Open biopsy can also be done. But caution should be 
taken while performing open biopsy because the tract 
of biopsy must be included in the later surgical 
resection of tumor, hence should be anatomically 
feasible. 


Reference: 
Bailey and Love (26" edition): Page 537 


768) A 44 year old women presents with multiple 
mixed osteoclastic and osteoblastic metastatic bone 
deposits. Which of following is site of primary tumor in 
this women? 


A) Breast 

B) Lung 

C) Renal 

D) Colon 

E) Adrenal gland 


Correct: A (Breast) 


Most common tumors of bone are secondary 
metastasis. Primary cancers causing secondary 
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metastasis to bone include: 

1) Breast carcinoma (most common) 

2) lung carcinoma 

3) Prostate carcinoma 

4) Renal cell carcinoma 

5) Carcinoma of thyroid. 

These secondary tumors can have different 
manifestations 

1) Bone pain 

2) Epidural spinal compression from tumor in vertebral 
canal causing bowel and bladder dysfunction along with 
sensory motor disturbances 

3) Hypercalcemia (due to lytic bone lesions causing 
bone erosions). 

Some of these bone lesions are lytic in nature (e.g. lung 
cancer, renal cell carcinoma), some are blastic (e.g. 
prostate cancer) and some are mixed lytic and blastic 
(e.g. breast cancer) 


Reference: 

1) First aid for USMLE Step 1 

2) Doctor in training lectures 

3) Bailey and Love (27” edition): Page 537 


770) A 51 year old male presents with multiple lytic 
metastatic bone disease. Which of following is site of 
primary tumor in this man? 


A) Breast 

B) Lung 

C) Renal 

D) Colon 

E) Adrenal gland 


Correct: B (lung) 


Some of these bone lesions are lytic in nature (e.g. lung 
cancer, renal cell carcinoma), some are blastic (e.g. 
prostate cancer) and some are mixed lytic and blastic 
(e.g. breast cancer) 


Reference: 
1) First aid for USMLE Step 1 


2) Doctor in training lectures 
3) Bailey and Love (27* edition): Page 537 


771) In which of the following conditions, alkaline 
phosphatase is raised? 
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A) Osteoporosis 

B) Metastatic breast cancer 
C) Osteopetrosis 

D) Hypervitaminosis 

E) None of the above 


Correct: B (Metastatic breast cancer) 


Alkaline phosphatase is increased in a number of 
Conditions including metastases to bone or liver, Paget 
disease of bone, seminoma (placental ALP), in 
cholestasis (e.g. biliary obstruction), infiltrative 
disorders, bone diseases. 


Lab values in bone disorders 
vam am me a m 


Hypervitaminosis D  ! ' - | 


Reference: 
USMLE Step 1 First Aid (2017): Page 220, 373, 435 


772) Which of the following sites is the most common 
location for adamantinoma? 


A) Radial epiphysis 
B) Ulnar metaphysis 
C) Femur diaphysis 
O) Tibial diaphysis 

E) Humeral diaphysis 


Correct: D (Tibial diaphysis) 


Following are important features of adamantinoma 
1) These are low grade slowly growing tumors that 
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almost always occur in lower limb in mid-tibia. 

2) Soap bubble appearance on X-rays is characteristic 
3) There 15.a possible causative association with 
osteofibrous dysplasia. 

4) Wide-margin surgical resection Is treatment of 
choice 


Reference: 
Orthobullets 


773) Which of following is most common primary 
tumor of bone in adults? 


A) Osteoblastoma 

B) Osteosarcoma 

C) Multiple myeloma 
D) Osteochondroma 
E) Ewing sarcoma 


Correct: C (Multiple myeloma) 


Most common primary bone tumor in adults is multiple 
myeloma and should be considered in any patient >60 
years of age presenting with back pain, 

Osteosarcoma is the most common primary bone tumor 
in children and young adults (<60 years). 


Reference: 
Bailey and Love (27° edition): Page 535, 544 


774) A 65 year old man presented with complaint of 
low back pain. On examination, he had macroglossia 
and hepatosplenomegaly. Laboratory analysis is 
significant for ESR: 123 mm/hour and serum calcium 
levels: 12 mg/dL. What is your diagnosis? 


A) Multiple myeloma 

B) Hodgkin lymphoma 

C) Tuberculosis 

D) Hyperparathyroidism 

E) Chronic lymphocytic lymphoma 


Correct: A (Multiple myeloma) 
Patient is having multiple myeloma due to following 


reasons: 
1) Multiple myeloma is the most common primary 
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Malignancy of tonr in adults and should be considered 
in all patients over 65 years of age with back pain, Back 
pain associated with an LOK 2400 mm/hour indicates 
multiple myeloma until proven otherwise. 

2) High Calcum levels (Normal 8.5-10.3 mg/dL) 

3) 10 % of cases multiple myeloma are associated with 
primary amyloidosis because of conversion of light 
chains in amyloid that gets deposited in internal organs, 
This explains the reason for associated macroglossia 
and hepatosplenomegaly in this patient. 


Reference. 

1) Bailey and Love (27° edition): Page 544-545 

2) Rapid Review of Pathology By Edward Goljan (5 
edition): Page 388-389 


775) Which of following is most common bone tumor 
overall? 


A) Osteosarcoma 

B) Osteochondroma 

C) Ewing sarcoma 

D) Metastatic tumor 
E) Multiple myeloma 


Correct: D (Metastatic tumor) 


The most common musculoskeletal tumors are 
secondary metastatic carcinomas. The most common 
metastatic carcinomas spreading towards bone arise 
from following sites in descending order 

1) Breast 

2) Prostate 

3) Lungs 

4) Kidney 

5) Thyroid. 

The most common route of spread is hematogenous 
while the most common bone involved is spine. Other 
commonest sites include proximal femur and proximal 
humerus. 


Reference: 
Bailey and Love (27 edition): Page 538 


776) Which of the following is most common 
malignant bone tumor? 
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\) Metastatic carcinoma 
D} Multiple myeloma 

t} Osteosarcoma 

D) Osteoblastoma 


t) Ewing Sarcoma 
Correct: A (Metastatic carcinoma) 


The most common malignant bone tumors are 
secondary metastatic carcinomas. 


Reference: 
Bailey and Love (27° edition): Page 534 


777) A 13 year old child presented to surgical 
emergency at night with complaint of extreme painful 
bony lesion at proximal femur. After evaluation, the 
patient was given aspirin that lead to dramatic 
decrease in pain. Which of the following should be 
suspected? 


A) Ewing sarcoma 
B) Osteosarcoma 
C) Osteoid osteoma 
D) Chondrosarcoma 
E) Osteoblastoma 


Correct: C (Osteoid osteoma) 


Osteoid osteoma is primary benign bone tumor. It has 
following important features 

1) Characteristic feature is dull aching pain which 
becomes worse at night. This pain is thought to be due 
to excess of prostaglandin E2 produced by proliferating 
osteoblasts. Aspirin and other non-steroidal anti- 
inflammatory drugs are prostaglandin inhibitors and 
they characteristically reheve pain of osteoid osteoma 
Within 30 minutes (in 75% cases). 

2) On imaging, they are less than 2 cmin size, most 
commonly found in proximal femur. Radiographs show 
a central nidus surrounded by a dense cortical reaction 
3) Some gradually regress by 5-10 years but most of 
them need surgical intervention for get relieve from 
symptoms. 
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CT-guided thermo-coagulation is usually the preferred 
mode of treatment (surgical excision is rarely used 
now). 


Reference: 
Bailey ond Love (27° edition): Page 538, 539 


778) A 20 year old male presents with painful mass on 
left upper tibia. He complains of on and off low grade 
fever, On workup, there is anemia and ESR is raised. 
Biopsy of mass reveals small round cells with large 
nuclei and prominent nucleoli. Radiological 
investigation shows “onion-skin” periosteal elevation. 
What is your diagnosis? 


A) Osteosarcoma 
B) Osteoblastoma 
C) Osteodastoma 
D) Ewing’s sarcoma 
E) Osteoid osteoma 


Correct: D (Ewing sarcoma) 


Following are important features of Ewing sarcoma 

1) It ıs a round cell malignant sarcoma commonly seen 
among adolescents (10-20 years), usually due to 11:22. 
chromosomal translocation. 

2) It arises in long bones (diaphysts) and pelvis. 

3) Patient usually complains of painful, tender mass 
(pain usually worse at night) along with systemic 
features (fever, night sweats, weight loss) 

4) Laboratory analysis shows anemia and increased ESR. 
5) Radiological investigations show “onion skin” 
periosteal elevation. 

6) MRI shows “extra-osseous mass” with significant 


_ surrounding ‘edema. 
~ 7) Biopsy and histological examination shows small 


round cells with regular nuclei, prominent nucleoli, 
infrequent mitosis, clear but scant cytoplasm. Periodic- 
Acid-Schiff (PAS) positive glycogen is present. Homer- 
Wright pseudo-rosettes (7-8 tumor cells arranged in a 
circle about a central fibrillary space) are present. 


Reference: 
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Bailey and Love (27" edition): Page 542 


779) A 15 year old male presents with painful mass on 
left upper tibia. He complains of on and off low grade 
fever. On workup, there is anemia and ESR is raised. 
Biopsy of mass reveals small round cells with large 
nuclei and prominent nucleoli, Which of the following 
investigations should be carried out 


A) MRI 

B) Biopsy 

C) Immunohistochemistry 
D) Doppler 

E) CT scan 


Correct: C (Immunohistochemistry) 


Diagnosis of Ewing sarcoma: 

1) Most commonly present in pelvis, distal femur and 
proximal tibia, most commonly in children >5 years age. 
2) Classically, Ewing sarcoma appears radiographically 
as a destructive lesion in the diaphysis of a long bone 
with an “onion skin” periosteal reaction 

3) MRI of the entire bone should be ordered to evaluate 
the full extent of the lesion. 

4) MIC2 (CD99) is a specific marker for Ewing’s sarcoma 
and peripheral primitive neuroectodermal tumors and is 
expressed on short-arm of chromosome x and y. 


Reference: 
Orthopedic Quick Review by Apurv Mehra: Page 37 


780) Most common site of metastasis of osteosarcoma 
is to which of the following? 


A) Lung 
B) Kidney 
C) Thyroid 
D) Liver 
E) Brain 


Correct: A (Lungs) 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 


Page 714 


781) What should be the treatment of osteosarcoma 
of upper tibia? 


A) Wide excision 

B) Above knee amputation 
C) Below knee amputation 
D) Chemotherapy 

E) Radiotherapy 


i Correct: A (Wide excision) 


Management of osteosarcoma and Ewing sarcoma are 
similar i.e. neoadjuvant chemotherapy done first 
followed by surgery. 


Management of osteosarcoma and Ewing sarcoma 
Neo-adjuvant Done first to reduce the size of 
chemotherapy tumor. 

Excision alone Done alone when reconstruction 
is not possible e.g. pelvis 
Preferred mode of surgeryin | 
most cases (80-85% cases have 
satisfactory results). After | 
excision, following reconstructive | 
options can be used to cover the | 


Excision with 
reconstruction 


defect. 


1) Van-Ness rotationplasty 

2) Grafting 

3) Endo-prosthesis _ 

Itis done when 

1) Recurrence occurs after 

excision 

2) When there is invasion of 
neurovascular bundle 1 
3) When reconstructed limb is 

not much functional 


Amputation 


Reference: 
Boiley and Love (27 edition): Page 546 


782) A 12 year old boy is diagnosed of having a benign lesion in epiphysis of long bone. Which of following is possible 


diagnosis? 
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A) Chondroblastoma 

B) Eosinophilic granuloma 
C) Bone cyst 

D) Enchondroma 

E) Osteosarcoma 


Correct: A (Chondroblastoma) 


Chondroblastoma is a benign cartilage producing tumor. It is a difficult tumor to find because of its vague presentation. 
Usually a child complaints of pain around knee joint. On imaging, a lytic lesion is seen at epiphysis. Bone scan is valuable 
in equivocal cases, 

Characteristic histological findings include coffee bean nuclei and chicken wire calcification. 

Locations of different bone tumors is as follows: 


Location Tumors 


Epiphysis 1) Chondroblastoma 
| 2) Chondrosarcoma (clear cell variant) 
3) Intra-articular osteoid osteoma 
4) Giant cell tumor 
Metaphysls Most of the tumors are metaphyseal In origin 
1) Simple (unicameral) bone cyst 
2) Aneurysmal (multicameral) bone cyst 
3) Enchondroma 
4) Fibrous dysplasia 
5) Osteasarcoma 
6) Chondrosarcoma 
7) Osteochrondroma 
| Diaphysis ; Mnemonic: Diaphysis comes AFORE metaphysis and epiphysis. 
1) Adamantinoma 
2) Fibrous Dysplasia 
3) Osteoid osteoma 
4) Round cell lesions (Ewing sarcoma) 
5) Enchondroma 
_____ 6) Eosinophilic granuloma 
Medullary lesions that can 1) Myeloma 
occur In both metaphysis and 2) Metastases 
diaphysis 3) Malignant vascular tumors 


| 4) Lymphoma _ 


E camscanner 


Round cell lesions 
Ewing sarcoma 
Myeloma 


Reference: 
1) Orthobullets 
2) First aid for USMLE step 


783) A 16 year old male presented with pain and 
swelling in his right distal leg. On X-ray, periosteal 
reaction is evident in distal tibia, Which of the 
following will you suspect? 


A) Osteosarcoma 

B) Chondroblastoma 

C) Osteoid osteoma 

D) Fibrous histiocytoma 
E) None of the above 


Correct: A (Osteosarcoma) 


Periosteal Osteosarcomas are rare, malignant, 
intermediate-grade, surface osteosarcomas that occur 


most commonly on the diaphysis of the femur and tibia. 


Patients typically present between the ages of 15 to 25 

3 years with regional pain and swelling. Diagnosis is 
made with radiographs showing a lesion that has a 
classic "sunburst or “hair on end” periosteal reaction 
with biospy showing cellular atypia with areas of 
osteoid and chondroblastic matrix. 


Reference: 
Orthobullet 
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784) Which of the following is not a “pulsating” tumor 
of bone? 


A) Giant cell tumor 

B) Metastatic renal cell carcinoma 
C) Metastatic thyroid carcinoma 
D) Metastatic prostate carcinoma 
E) Telengectatic osteosarcoma 


Correct: D (Metastatic prostate carcinoma) 


Pulsating bone tumors 

1) Osteosarcoma (telangectatic variety) 

2) Osteoclastoma (Giant cell tumor) 

3) Aneurysmal bone cyst 

4) Angiosarcoma of bone (Angioendothelioma) 
5) Metastatic renal cell carcinoma 

6) Metastatic thyroid carcinoma 


Reference: 


Article on “Pulsating bone tumors”: NCBI 
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Infections of Bones and Joints 


785) Which of the following is correct with respect to 
diagnostic principles for osteomyelitis? 


A) Ultrasound provides subtle information on fluid/pus 
collections 

B) CT scan is the investigation of choice 

C) Superficial swabs are of great value in identifying 
the organism causing deep infection 

D) If the patient is on antibiotics, cultures may be 
falsely negative 

E) Single adequate biopsy specimen should be 
obtained to optimize microbiological diagnosis 


Correct: D (If the patient is on antibiotics, cultures may 
be falsely negative) 


Principles of diagnosis for bone and joint infection are 
as follows: 

1) ESR and CRP are neither sensitive nor specific in 
making a diagnosis of bone infection 

2) Plain radiographs may be normal in the early phase 
3) Ultrasound is valuable for identifying fluid/pus 
collections 

4) MRI is usually the investigation of choice 

5) Superficial swabs are of no value in identifying the 
organism causing deep infection 

6) If the patient is on antibiotics, cultures may be falsely 
negative 

7) Multiple biopsy specimens should be obtained to 
optimize microbiological diagnosis 

8) A neutrophil infiltrate on histology is strongly 
indicative of infection 


Reference: 
Bailey and Love (27" edition): Page 552 


786) An 8 year old child presents with severe pain in 
left tibia rendering him unable to walk. He also has 
fever with chills. The clinician suspects acute 
osteomyelitis of tibia. Which of the following is correct 
with respect to 


acute osteomyelitis? 


A) Presentation is very obvious in young child 
compared to adults 

B) X-rays are diagnostic with In 3 days of infection 

C) ESR is raised slightly higher compared to CRP levels 
on blood testing 

D) Antibiotics should be started after definitive culture 
results 

E) None of the above 


Correct: E (None of the above) 


In acute osteomyelitis: 


1) Children present with fever and unwillingness to 
Move the limb which may be the only clue to diagnosis. 
Toxemia also occurs. 

2) May affect the vertebral column in adults, where 
back pain may be the only symptom 

3) Radiographs may be normal for up to 1 week so are 
of limited value in early diagnosis 

4) White cell count and CRP are usually raised 

5) Early diagnosis is treated with high dose intravenous 
antibiotics, started empirically and modified with 
culture results 

6) Late diagnosis and/or failure of medical treatment 
requires surgical debridement 


Reference: 
Bailey and Love (27° edition): Page 556-557 


787) Which of the following bacteria commonly causes 
osteomyelitis? 


A) Pseudomonas aeruginosa 
B) Staphylococcus aureus 

C) Staphylococcus epidermidis 
D) E.coli 

E) Shigella 


Correct: B (Staphylococcus aureus) 
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Following are important causative agents of 
osteomyelitis 

1) Staphylococcus aureus is the overall the most 
common pathogen causing osteomyelitis (70% to 89%) 
followed by Streptococcus (Streptococcus pyogenes, 
viridans Streptococcus, Streptococcus pneumoniae). 
2) In sickle cell disease, Salmonella paratyphi is the 
usual causative agent (50%-70% of cases) of 
osteomyelitis followed by Staphylococcus aureus. 

3) In adults, vertebrae are the most common site for 
osteomyelitis. In children, long bones (especially tibia 
and fibula) are the most common sites for 
osteomyelitis. 


Reference: 
Rapid Review Pathology by Edward Goljan (5* edition): 
Page 1367 


788) Which of the following is recommended antibiotic 
in case of osteomyelitis in a 12 year child? 


A) First generation cephalosporin 
B) Second generation cephalosporin 
C) 3rd generation cephalosporin 

D) Amoxicillin/Co-amoxiclave 

E) Gentamycin 


Correct: D (Amoxicillin/Co-amoxiclave) 
Local guidelines should be followed, but most hospitals 


recommend a ‘community acquired’ level of cover using 
an agent such as co-amoxiclave. 


Reference: 
Bailey and Love (27* edition): Page 552 


789) Which of the following bacteria is most common 
cause of Brodie abscess? 


A) Streptococcus pyogenes 
B) E.coli 


791) What should be the appropriate length of vertical incision for long posterior flap with respect to anterior 
transverse skin incision (given for bone cutting) in below knee (trans-tibial) amputation? 


A) Half of total bone circumference 
B) Double the total bone circumference 


C) Staphylococcus aureus 
D) Salmonella 4 


E) Psoudomonas 


Correct: C (Staphylococcus aureus) 


Staphylococcus aureus is the most common organism — 
implicated in causation of osteomyelitis, Several 
Morphologic variants of osteomyelitis have eponyms, 
1) Brodie abscess (sub-acute osteomyelitis) Is a small 
intraosseous abscess that frequently involves the 
and is walled off by reactive bone (sclerotic walled 
on X-ray). 

2) Sclerosing osteomyelitis of Garre~ typically develops 
in the jaw and is associated with extensive new bone 
formation that obscures much of the underlying 
osseous structure. 


Reference: 
Robbins and Cotron Pathological Basis of Diseases (8* 
edition): Page 1197 


790) Which of following bacteria is most common 
cause of bone and joint infections? 


A) Salmonella 

B) Staphylococcus aureus 

C) E.coli 

D) Pseudomonas 

E) Mycobacterium tuberculosis 


Correct: B (Staphylococcus aureus) 


Most common bacteria implicated in bone and joint 
infection overall is Staphylococcus aureus. Coagulase 
Negative staphylococcus (staphylococcus epidermidis) 
commonly causes implant related infections. 


Reference: 
Bailey and Love (27 edition): Page 550 
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1) 1.5 times the length anterior transverse skin incision 
1D) 2 times the length anterior transverse skin Incision 
|.) Cut at the level of anterior skin incision 


Correct: C (1.5 times the length anterior transverse skin incision) 


The anterior skin incision should be located 12 cm (roughly one handbreadth) below the tibial tuberosity. The skin 
incision should then be continued transversely for a distance approximately one third of the calf circumference to 
minimize the formation of redundant tissue at the stump edges (“dog ears”), which make prosthetic fit more difficult. 
The incision is then extended along the vertical axis of the extremity for a length ~1.5 times of the length of the 
transverse incision. The posterior flap is then completed with a transverse incision at this level 


At Skin Incision for Burgess Below knee amputation B: Finished below knee amputation stump In Burgess 
BKA 


Reference: 
Fischer's Mastery of Surgery (7 edition): Page 7054 


792) A 49 year old female presents to surgical emergency with complaint of blackening of foot. On examination, wet 
on dry gangrene is seen involving whole of the foot. What is the best surgical management of this patient? 


A) Ray’s amputation 

B) Ankle disarticulation 

C) Below knee amputation with long posterior skew flap 
D) Above knee amputation 

E) Knee disarticulation 


Correct: C (Below knee amputation with long posterior skew flap) 


The goals uf major lower extremity amputation are 
1) To eliminate the non-viable tissue 
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2) To provide a stump that has the best chance to heal 
3) To provide a stump with the best chance 
of long term function (Le. ambulation witha 
prosthesis) 

A palpable pulse at a level immediately . t ; 
proximal to a proposed amputation has ; Bases 
been associated with a 100% rate of healing i 
In this patient, below knee amputation is 
preferred because it will eliminate most of 
the non-viable tissue visible macroscopically 
and the underlying osteomyelitis of bone 
which may extend even more proximal than 
what is visible. 

Traditionally below knee amputation is done 
using long myocutaneous flap technique 
(Burgess technique) But the disadvantage of 
this technique ıs that 

1) Tibia ts directly present over the incisional 
Closure, and any trauma to that area can 


Finished below-knee In skew fla} 
Cause dehiscence and exposure of bone. 
2) Additionally, it requires reasonable distal skin posteriorly, which can be an issue if the patient has chronic venous skin 


changes 

A modification of the long postenor myocutaneous flap technique is the skew flap technique. The advantage of this 
technique is 

1) Placement of the skin incision lateral to the tibial stump to avoid wound complications caused by tension 

2) To facilitate closure of the incision without redundant tissue or a dog-ear deformity (and therefore improved 
prosthetic fit). 


Reference: 
Fischer's Mastery of Surgery (7° edition): Page 7054-7056 


Beunscaner 


ELECTIVE ORTHOPEDICS 


Pediatric orthopedics 


793) A 12 year old boy is brought into the emergency 
room by his mother for walking with a limp for several 
weeks which becomes worse following physical 
activity. On examination, his BMI is 43 kg/m2. He has 
tenderness over his right thigh and limited internal 
rotation. Which of the following Is the most likely 
diagnosis? 


A) Slipped capital femoral epiphysis (SCFE) 
B) Legg-Calve-Perthes (LCP) disease 

C) Dysplasia of the hip 

D) Talipes equinovarus 

E) Blount disease 


Correct: A (Slipped capital femoral epiphysis) 


The patient’s presentation and physical exam findings 
are most consistent with slipped capital femoral 
epiphysis (SCFE), which ıs a disorder involving 
dissociation between the epiphysis and metaphysis of 
the proximal femur. 

1) SCFE usually occurs during the adolescent growth 
spurt. 

2) It is bilateral in one-third of cases. 


3) Patients with SCFE also present with a limp and pain 
in the thigh or knee, The physical examination is most 
remarkable for limitation of internal rotation of the hip. 
4) Plain films of the pelvis in SCFE show displacement of 
the metaphysis of the proximal femur. 
Legg-Calve-Perthes (LCP) is a similar condition, 
characterised by the development of avascular necrosis 
(AVN) of the proximal femoral epiphysis. 

1) Most common in boys aged 4-7 years 

2) It is bilateral in 10% to 20% of cases. 

3) The pathogenesis ıs thought to involve a period of 
ischemia in the proximal femoral epiphysis followed by 
revascularization. 

4) Patients with LCP present with a limp and pain in the 
Broin, thigh, or knee. 


5) Plain radiographs show a small and denser-than- 
normal femoral head on the affected side. 
Developmental dysplasia of the hip involves a spectrum 
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of disorders with differing degrees of instability of the 
hip and underdevelopment of the acetabulum. 
Talipes equinovarus r “Clubfoot.” 

Blount disease involves infants born with physiologic 
genu varum (bow legs). 


Age of presentation of various hip pathologies are given 
below: 


Reference 
Boiley and Love (27” edition): Page 573, 589 


794) A7 year old male child came with limp and pain 
in right hip joint. On examination lower limb is 
shortened 0.Scm compared to normal and is externally 
rotated. What is your diagnosis? 


A) Slipped capital femoral epiphysis 
B) Legg-Calve-Perthes disease 

C) Dysplasia of the hip 

D) Talipes equinovarus 

E) Blount disease 


Correct: A (Legg-Calve-Perthes disease) 
Main differences of Slipped capital femoral epiphysis 
and Legg-Calve-Perthes disease are summarized in table 


below: 


Slipped capital femoral  Legg-Calve-Perthes 


epiphysis disease 

Occurs in children Most common between 
between 11-15 years of ages of 4-7 years (rare 
age after 10 years) 

o i 
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Normal looking child (can 
have short stature in few 
cases) 

Patient has groin pain Insidous onsent of limp 
first and then develops first which may/maynot 
limp be followed by pain. 
Affected limb never hasa Fixed flexion deformity is 
fixed flexion deformity usually noted 


Child ıs usually 
overweight/obese 


Reference: 

1) Bailey and Love (27" edition): Page 573-575 

2) Legg-Calve-Perthes Disease vs. Slipped Capital 
Femoral Epiphysis: USMLE Step 2 CK Forum 


795) Congenitally abnormal angulation of digit in 
radioulnar plane is known as? 


A) Syndactyly 

B) Camptodactyly 
C) Polydactyly 

D) Clinodactyly 
E) Brachydactyly 


Correct: D (Clinodactyly) 


Common minor congenital anomalies affecting the hand 
are given below in table: 


Reference: 
Bailey and Love (27" edition): Page 580 


796) Which of the following is most common 
comp!coten of slipped capital femoral epiphysis? 
A) Osteomyelitis 

B) Chondrolysis 


C) Septic arthritis 
D) Avascular necrosis of head of femur 
E) None of the above 


Correct: D (Avascular necrosis of head of femur) 


Avascular necrosis is the most feared complication of 
both the condition and its treatment. 


Reference: 
Bailey and Love (27 edition): Page 575 


797) Which of the following should raise the suspicion 
of Non-accidental injury in child? 


A) Early medical consultation 

B) Superficial scratches on limbs 

C) Anterior rib fractures 

D) Bucket handle metaphyseal fractures 
E) None of the above 


Correct: D (Bucket handle metaphyseal fractures) 


Child abuse occurs in different forms: emotional, 
physical, sexual and neglect. When suspected it should 
be discussed with the relevant child safeguarding team. 
Allinjuries should be documented carefully, It may be 
prudent to admit the child until further checks have 
been made. 

No child is exempt from non-accidental injury (NAI) but 
some children are at particular risk, including those 
under 3 years of age and those with disabilities ina 
family who are suffering socioeconomic deprivation. A 
careful clinical assessment is required as shown in table 
below” 
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Hestory 

Delay m seeding medical advice 
Vanable story 

Examination 


Unexpected bruising to the buttocks/back of legs 
“Fonger-mark’ bruises 

Beuses of vanous ages 

Buma, deep scratches, etc. 


Characteristic patterns should warn the clinician to 
consider the possibility of NAI as shown in table below: 


Multiple fractures at diflerent stages of healing/old fractures 
Posterior rib fractures 


Any fracture in a chad below walking age 


Reference: 
Bailey and Love (27 edition): Page 590 


798) Which of the following is common sign of 
domestic abuse in a child? 


A) Horizontal fracture of humerus shaft 

B) Periosteal avulsion at olecranon process 
C) Posterior rib fracture 

D) Long bones fractures 

E) None of the above 


Correct: C (Posterior rib fracture) 


Reference: 
Bailey and Love (27* edition): Page 590 


799) A child is diagnosed with bilateral developmental 
dysplasia of hip. Which of following will be seen? 


A) Short stature 
B) Unable to squat 
C) Waddling gait 
D) Inability to walk 


Correct: C (Waddling gate) 
In case of bilateral DDH, there will be waddling gate and 


lumbar lordosis. In unilateral DDH, the child often limps. 
Important aspects of DDH are 
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1) It is more common in female, first born baby, breech 
babies, oligohydramnios and those with a positive 
family history, 

2) Presentation depends upon age group 


Age group Presentation 


Neonate Hip dislocation 

(28 days) 

Infant, toddler -Displays a “limp” or tip toeing in 

and child unilateral DDH 
- Waddling gate with lumbar lordosis in 
bilateral DDH 

Adolescent Pain after exercise 

Adults Pain due to degenerative arthritis 


3) Early screening is necessary because management 
after a certain age may be less rewarding 


Age group Screening 
Neonates At birth and 6 weeks: Clinical 
examination (Ortolani and Barlow 
test) 
Ultrasound scan: done at 6 weeks in 
those infants that are found “at-risk” 
during clinical examination (shows 
low alpha-angle and Morin index 
<50%) 
X-rays: are helpful after 4-5 months 
of age 
Infant Clinica! examination 
1) Check for hip abduction after 
flenon at >90 
2) Check for limb shortening 
Children Clinical examination: 
1) Limited hip abduction (after hip 
flexion) 
2) Shortening of affected limb 
3) Tip toeing in unilateral DDH and 
waddling gate in bilateral DDH. 
Adolescent and X-rays 
adults 


4) Management is as follows 


Age gr Management 
Neonate No treatment needed in this age group 
Screening is performed 
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If hips do not stabilize at 6 weeks, then a 
harness or splint is used Harness of eplint 


Infants 


cin be used with effective outcomes 
before 4-6 months of age 


ifinfant presents after 6 months with 
ated hip 


diste 


Closed reduction under anesthesia 
followed by hio spica for several months 
hip rreducible by closed reduction, 
open reduction is performed 

Closed reduction becomes difficult with 
increasing age 

Open reduction ty done at around 9-12 


Young child, 
toddler and 
older child 
months. Pelvic and femoral osteotomies 
are performed 
Open reduction yields sub-optimal results 
for older children 
Open reduction (surgery) is avoided in 
children >8-10 years in unitatera! DDH 
and 6-8 years in bilateral DDH 
Adolescent Acetabular augmentation 
and young 
adult 


5) Follow up include serial X-rays and measurement of 
acetabular index and center-edge angle. Secondary 
osteotomies may be needed later 

6) Important complications of DDH include avascular 
necrosis of femoral head and secondary osteoarthritis 


Reference: 
Bailey and Love (27° edition): Page 567-571 


800) Most common type of syndactyly is? 


A) Middle finger-ring finger 

B) Ring finger-little finger 

C) Index finger-ring finger 

D) Thumb-index finger 

E) Index finger-middle finger-ring finger 


Correct: A (Middle finger-ring finger) 


The mast commonly occurring congenital anomalies of 
the upper limb are polydactyly, syndactyly, and 
camptodactyly 

Syndactyly refers to congenitally fused digits. 


The various types along with their incidence are 


explained below 


In lower limb, the most frequently afflicted web space is 
the second-third toe web in the foot, 

Other important aspects of syndactyly are 

1) It 1s more common in males. 10-40% cases are 

genetic (autosomal dominant) 

2) Syndactyly can be complete (extending to the finger 
tips) or incomplete (extending only partially along the 
length of the digit) 

3) The thumb-index finger syndactyly although least 
common ıs most serious because the unequal lengths of 
fused digits cause functional as well as growth 
disturbances. Hence these should be released before 6 
months of age. 

4) The ring finger-lirtle finger deformity can later result 
in angular deformities and hence be released before 6-9 
months of age 
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Reference, 
Grubb ond Smith Textbook of Plastic Surgery (7" 
eifition). Page 891 


ROI) In upper limb, which web space is most 
commonly involved in syndactyly? 


A) 1” web space 
n)?" web space 
c) 3 web space 
D) 4° wob space 
£) V' and 4" web space 


Correct: C (3 web space) 


Middle finger-ring finger (3° web space) syndactyly is 
most common type. 

In lower limb, the most frequently afflicted web space is 
the second-third toe web in the foot. 


Reference: 
Grabb and Smith Textbook of Plastic Surgery (7° 
edition): Page 891 


802) Club foot has deformity in how many planes? 


A) 1 plane 
B) 2 planes 
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C) 3 planes 
0) 4 planes 
E) None of the above 


Correct: C (3 planes) 


Congenital talipes equinovarus (the ‘club foot’) is 
deformed in three planes. 


Anatomicalzone Plane Description 

of foot deformity 

Hind foot Equinus and Equinus: Limited 

varus upward bending 

movement of 
foot at ankle 
Joint 
Varus: Excessive 
inward 
angulation 
{towards midline) 

Midfoot Adducted 

Forefoot Gs High arched 


It is commonly seen as a part of following syndromes 
1) Edward syndrome 
2) Ehler-Danlos syndrome 


3) Loeys Dietz syndrome 

4) Spina bifida 

5) Arthrogryposis 

Treatment is as follows 

Management Description Merits/De- 
merits 
Ponseti method It includes serial Successful in 

plaster castings 95% of cases 
(called foot In comparison 
abduction orthosis- to surgical 
FAO) in following treatment, foot ` 
sequence treated by 
C: Cavus deformity Ponseti method 
of forefoot corrected is 
by elevation of first 1) Less stiff 
ray 2) Less painful 
A; Abduction of 3) Less likely to 4 
forefoot (up to 60 be over treated 
degree) 
V: Varus correction 
of hind foot 


E: Equinus correction 
of hind foot (usually 


CTs- awe E. m 
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i | done after Achilles B) Devt d osteoclastic activity 
i tendon tenotomy) C) Defective bone mineralization 
Ein | FAO Is worn from 3 D) Detective renal absorption of calcium 
| months to 4 years E) None of the above 
| 4 (at night) 
! Correct: C (Defective bone mineralization) 
| 
ie | The child is having rickets which occurs due to defective 
| that leads to decreased serum calcium and decreased 
Hye | In case of recurrence available calcium for mineralization of bones, X-rays 
a | deformity is noted at show following findings 
(ein 4 years, then 1) Osteopenia (decreased bone density) 


pi | additional tibialis 2) Epiphyseal widening/widened growth plate (earllest 


| antenor tendon finding) 


Í transf d i 
| ranster (s needed to 3) Metaphyseal cupping/fraying in ricket mineralization 


} corrected persistent í 5 i 
dynamlesipination of cartilaginous growth plates in children. The 


th | deformity 
i Surgical Done when Ponseti Successful in 
ji | 3 Treatment method fails 60-80 % 
Wh It involves children 
f l | | 1) K-wire fixations The treated 
pipi 2) Release of soft foot is 
| f tissue 1) Stiff 
| ii 3) Tendon transfers 2) Over/under 


4) Osteotomies, corrected 


X-ray of patient with rickets: Note the epiphyseal 
widening/widened growth plate and metaphyseal cupping 
[fraying (shown by arrows) 


underlying pathology is due to vitamin D deficiency 
4) Green stick fractures 

5) Deformed bones due softening 

Reference: 6) Rachitic rosary (expanded beaded ribs at costo- 


; j hondral junctions) 
Bailey and Love (27”° edition): Page 577 £ 
ý ( i Rag 7) Craniotabes (soft skull) 


803) A child presents with bowed legs and X-ray 
findings of epiphyseal widening. What is the basic 
pathology in this patient? 


Reference: 
First oid for USMLE Step 1: Page 436 


A) Increased Osteoclastic activity 
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Receiving Letter of appreciation from Professor Dr.Greg 

(Assistant Professor Plastic Surgery at Michigan Sc 

"Sick-child” org) for catching a theoretical error/mis 

famous textbook of Plastic surgery “Michigan Manual of Plastic Binder 


Not only he appreciated, rather he demanded for picture with book cover 
and was amazed to find out that any one from PAKISTAN was reading his 
book and was catching up mistakes 


Re: Possible Error/Mistake in 2nd edition of Michigan Manual of Plastic Surgery 


Wed 6/24/2020 7:54 AM 
To: You 


@ Gregory Borschel <gregory.borschel@sickkids.ca> 


Dear Shahan: 


Thank you for catching this and we will certainly fix it in the next edition. 
Would you mind sending a photo of you with your copy Of the book? 
We have not heard from any readers from Pakistan so this is wonderful. 
With kind regards, 
Greg 
On Jun 23, 2020, at 20:03, shahan saleem <shahan97@hotmail.com> wrote: 
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Skin and 
Subcutaneous 


tissue 


804) A 60 year old female presented with complaint of 
ulcer over right outer edge of eye. On examination, the 
ulcer is 3x3cm in size, present on lower outer edge of 
right eye. The regional lymph nodes are enlarged and 
palpable. What is your clinical diagnosis? 


A) Squamous cell carcinoma 
B) Basal cell carcinoma 

C) Keloid 

D) Melanoma 


E) Pyogenic granuloma 


Correct: A (Squamous cell carcinoma) 


Note that despite the presence of ulcer in upper face in 
periocular location, which is classical for basal cell 
carcinoma, the presence of enlarged lymph nodes 
essentially rules out the possibility of ulcer being basal 
cell carcinoma and puts squamous cell carcinoma as 
first differential amongst possible diagnosis. This is 
because in squamous cell carcinoma, the rate of 
regional lymph node involvement is very high (1/3 are 
infectious, 2/3" are metastatic). This is one of most 
important difference with basal cell carcinoma in which 


there in no lymph node metastasis. 


Skin and subcutaneous tissue 


SKIN AND SUBCUTANEOUS TISSUE 


Reference: 


Norman Browse introduction to symptoms and Signs of 
Surgical Diseases (4" edition): Page 91-93 


805) A 54 year old man present In surgical OPD with 
complaint of growth on his lower lip. He is a known 
smoker and has a fair complexion. The lesion is 1,5cm 
in maximum dimensions. Regional lymph nodes are 
not palpable. Which of the following is the most 
common diagnosis for tumors involving the lips? 


A) Squamous cell carcinoma 
B) Basal cell carcinoma 

C) Malignant melanoma 

D) Keratoacanthoma 

E) Verrucous carcinoma 


Correct: A (Squamous cell carcinoma) 


Squamous cell carcinoma of the lip is the most common 
malignant tumor of the lip and constitutes 15% of all 
malignancies of the oral cavity. The majority of lip 
malignancies present on the lower lip (88%-98%). Basal 
cell carcinomas occur much less frequently and affect 
the upper lip more often than the lower lip. Malignant 
melanoma, keratoacanthoma, and verrucous carcinoma 
also present in the upper lip, although much less 
frequently than SCC. 


Reference: 

1) Article on “Squamous Cell Carcinoma of the Skin Ross 
Rudolph, M.D., and Daniel E. Zelac, M.D. 

2) Article on “Actinic keratoses, bosal cell carcinoma, 
and squamous cell carcinoma: uncommon treatments 
3) Pretest series 


806) A patient presents with a 3 x 6 cm rapidly growing 
swelling over scalp that has everted edges with 
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surround ythematous tissue. On examination, 
there is a crator like central keratotic core/keratin 

pearl. There is no loco-regional lymphadenopathy. 

What is your probable diagnosis? 


A) Basal cell carcinoma 

B) Squamous cell carcinoma 
C) Keratoacanthoma 

D) Epidermoid cyst 

E) Amelanotic melanoma 


Correct: C (Keratoacanthoma) 


Classically, it presents as a solitary papule that develops 
a crater-like central, keratotic core. The history is one of 
rapid growth over a few weeks. Spontaneous regression 
is said to occur, but most lesions are excised before it 
becomes clear if regression would have ever occurred. 
The histology is similar to squamous cell carcinoma and 
many consider it a low-grade squamous cell cancer. 
Squamous cell carcinoma grows more slowly and there 
is lymphadenopathy typically. The diagnosis is 
confirmed by a pathologist after an excisional biopsy. 
Surgical excision is usually the treatment of choice. 


Reference: 
1) Grabb and Smith (7*edition): Page 107 

2) Norman Browse introduction to symptoms and Signs 
of Surgical Diseases (4” edition): Page 83, 84 


807) A 50 year old patient presents with complain of 
an ulcer on face for 1 year. There is history of trauma 
to face resulting in formation of the ulcer that did not 
heal afterwards. There is complaint of on and off 
bleeding from the ulcer. Recently the patient noticed 
few swellings in the neck. On examination, 
submandibular and pre-auricular lymph nodes are 
palpable. What is diagnosis the probable diagnosis? 


A) Basal cell carcinoma 

B) Bowen disease 

C) Malignant melanoma 

D) Squamous cell carcinoma 
E) Keratoacanthoma 


Correct: D (Squamous cell carcinoma) 
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Squamous cell carcinoma has following features 

1) It occurs more in men than women, aged 40-80 
years 

2) It occurs in white skinned people, who are expos: i 
sun and live close to equator. 

3) Risk factors tor SCC are: Ultraviolet rays (stro 
Predisposing factor), ionizing radiation, various 
Carcinogen (arsenic compounds, aromatic 
hydrocarbons, coal tar), chronic inflammation (ch 1 
sinus, osteomyelitis, non-healing ulcer formed after 
trauma, pre-existing scar), immunosuppression, hi 
papilloma virus infection 5 and 16. Squamous cell 
carcinoma in a pre-existing scar is called Marjolin u 
4) Patient usually complains of a bleeding ulcer inj 
few months (not as long history as basal cell 
carcinoma). However patient may complaint of a 
Previous site of chronic inflammation e.g. chronic sin 
Osteomyelitis, non-healing ulcer formed after traun 
pre-existing scar). Bleeding from ulcer is more ra 
than basal cell carcinoma. In most cases, 
serous/purulent/bloody discharge is visible. 

5) Physical examination shows ulcer with everted 
heaped up margins and a thick base. 


Surrounding lymph nodes are enlarged (1/3 are 
infectious, 2/3" are metastatic). This is one of not 
important difference with basal cell carcinoma in 

there in no lymph node metastasis. 


Reference: 

1) Bailey and Love (27" edition): Page 607, 608 

2) Norman Browse introduction to symptoms and Signs 
of Surgical Diseases (4" edition): Poge 91-93 


808) A 39 years old male presents with non-healing 
ulcer on forearm. There is history of trauma few 
months back. On close examination, the edges of ulcer 
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re turned out (everted), What Is the probable 
diagnosis? 


Aj Basal cell carcinoma 

5B) Bowen disease 

C) Malignant melanoma 

D) Squamous cell carcinoma 
E) Keratoacanthoma 


Correct: D ( Squamous cell carcinoma) 


Anon-healing ulcer in background of trauma and having 
everted margins is highly suggestive of squamous cell 
carcinoma. All the lymph glands between the primary 
lesion and the great veins in the neck should be 
examined. 

Bowen disease is squamous cell carcinoma in situ. 
Keratoacanthoma is premalignant lesion for squamous 
cell carcinoma (now though to be a self-healing variant 
of squamous cell carcinoma) 


Reference: 

1) Bailey and Love (27 edition): Page 607, 608 

2) Norman Browse introduction to symptoms and Signs 
of Surgical Diseases (4"* edition): Page 91-93 


809) A 45 year old female presents with 12 year 
history of hypertrophic scar formed after kitchen stove 
burn accident. Recently there was development of 
ulcer in the scarred area that was followed by 
formation of a cauliflower like mass. What is your 
diagnosis? 


A) Squamous cell carcinoma 
B) Basal cell carcinoma 

C) Keloid 

D) Melanoma 

E) Pyogenic granuloma 


Correct: A (Squamous cell carcinoma) 


This patient has developed “Marjolin ulcer” which is an 
aggressive cutaneous malignancy arising in the setting 
of previously injured skin, longstanding scars, and 
chronic wounds. Burn scar is most commonly associated 
in this setting. Most common histological variant 
associated with Marjolin ulcer is Squamous cell 


carcinoma which usually presents as a “Cauliflower” like 
mass. 


Reference: 

1) Bailey and Love (27" edition): Page 605, 964 

2) Article “Khan K, Schafer C, Wood J. Marjolin Ulcer: A 
Comprehensive Review. Advances in Skin & Wound 
Core. 2020 Dec 1;33(12):629-34,” 


810) How much clearance margin should be achieved 
for squamous cell carcinoma with a surface size of 
<2cm? 

A) 2mm 

B) 4mm 

C) 6mm 

D) 8mm 

E) 1cm 


Correct: B (4mm) 


Surgical excision is the only means of providing: 

1) Accurate information on histology 

2) Clearance margins. 

For squamous cell carcinoma with <2cm surface size, a 
margin of Amm and for >2cm surface size, a margin of 
10 mm is recommended. The margins are marked pre- 
operatively with help of loupe magnification. 


| Basal cell carcinoma 2-15mm 
Squamous cell carcinoma  <2cm surface size: 4mm 
>2cm surface size: 10mm 


Malignant melanoma <1mm thickness. 1em 
1-4mm thickness: 2cm 
“>4mm thickness: 2-3cm 
[Melanoma in situ Le ms | 
“Squamous cell carcinomaln smm = 
situ (Bowen disease) 
Reference: 


i} Bailey and Love (27 edition): Poge 605-611 
2) Textbook of Plastic and reconstructive Surgery by 
Deepak.M. Kalaskar 


811) A 57 year old patient presents with a long 
standing ulcer (2 x 2cm) on right temporal region 
which crusts and bleeds on and off. On examination, 
the margins of ulcer are raised and rolled. There is no 
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regional lymphadenopathy. What Is the probable 
clinical diagnosis? 


A) Squamous cell carcinoma 
B) Basal cell carcinoma 

C) Lichen planus 

D) Melanoma 

E) Keratoacanthoma 


Correct: B (Basal cell carcinoma) 


This patient is suspected of having basal cell carcinoma 
of scalp. 


Basal cell carcinoma has following features 

1) It occurs more in men than women, aged 40-80 
years. 

2) It occurs in white skinned people, who are exposed to 
sun and live close to equator. 

3) Patient usually complains of along standing ulcer 
(presents for many months or years) as basal cell 
Carcinoma is a slowly growing tumor. 

4) The ulcer forms crust that falls off either 
spontaneously or due to intense itching. This is followed 
by bleeding and again crust forms. 

5) Basal cell carcinoma always begins as a nodule. This 
nodule can either undergo central necrosis or continue 
to increase in size. 

6) If it undergoes central necrosis, an ulcer is formed in 
the center. The edges of this ulcer are raised and rolled 
but not everted. 


7) If the nodule becomes larger and does not undergo 
Necrosis, it appears as a “pearly white cyst” termed as 
nodulo-cystic or cystic BCC. This term cystic is wrongly 
designated because though it appears as a cyst, it is 
solid and non-fluctuant. 
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8) The surface of nodular/nodulo-cystic/cystic BCC are 
covered wit!) hne, thin blood vessels (telangiectasia) 
giving them a pink hue (appearing as red, nodular, 
hyperplastic lesions) 

Reference. 

1) Boiley and Love (27° edition): Page 604 

2) Norman Browse introduction to symptoms and Signs 
of Surgical Diseases (4™ edition): Page 89 


812) A 55 year old, fair colored lady presents with a 
non-healing ulcer at the inner canthus of right eye. On 
examination, the margins of ulcer are rolled. There Is 
no regional lymphadenopathy. What is the probable 
clinical diagnosis? 


A) Squamous cell carcinoma 
B) Marjolin ulcer 

C) Basal cell carcinoma 

D) Melanoma 

E) None of the above 


Correct: C (Basal cell carcinoma) 


Patient is having “high risk” basal cell carcinoma. Basal 
cell carcinoma has following features: 

1) It occurs more in men than women, aged 40-80 
years. 

2) It occurs in white skinned people, who are exposed to 
sun and live close to equator. 

3) Patient usually complains of along standing ulcer 
(presents for many months or years) as basal cell 
carcinoma is a slowly growing tumor. 

4) The ulcer forms crust that falls off either 
spontaneously or due to intense itching. This is followed 
by bleeding and again crust forms. 

5) Risk factors for BCC are: Ultraviolet rays (strongest 
predisposing factor), ionizing radiation, genetic skin 
cancer syndromes, various carcinogen (arsenic 
compounds, aromatic hydrocarbons,coal tar), 

Features of high risk basal cell carcinoma are: 


Features of high risk basal cell carcinoma 


1) Size: >2cm _ "S 

2) Site. Ear, nose, eye (these sites give direct access to 
cranium) z 

3) Histological subtypes: Micronodular and infiltrative | 

4) Basal cell carcinoma that is recurrent or presentin 
immunosuppressed patient 


E camscanner 


High lighted areas 
for basal cell carcinoma 


anatomical "high risk" areas 


Reference: 

1) Bailey and Love (27" edition): Page 604 

2) Norman Browse introduction to symptoms and Signs 
of Surgical Diseases (4'" edition): Page 89 


813) Moh’s microsurgery is preferred mode of 
treatment when basal cell carcinoma is located in 
which of the following location? 


A) Chest 

B) Cheek 

C) Neck 

D) Medial canthus 

E) None of the above 


Correct: D (Medial canthus) 


Mohs’ micrographic surgery is a technique used by 
dermatological surgeons to precisely excise the tumor 
with minimal removal of healthy tissue. This is 
important at many anatomical areas of body e.g. basal 
cell carcinoma occurring on high risk areas of face which 
include 

1) Peri-ocular areas (around eyes) 

2) Nose 

3) Upper lip 

4) Ears 

5) Embryological fusion zones of face 


In Moh’s microsurgery, tumor excision is done serially 
after mapping out the cancerous area until clear 
margins are obtained (using intra-operative frozen 
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section analysis) 
Other indications of Moh's microsurgery are as follows 


indications of Moh’s microsurgery 


1) Size: 22cm 
2) Site. Ear, nose, eye (these sites give direct access to 
cranium) 


3) Macroscopic subtype: Morpheaform or with poorly 
defined margins 

4) Histological subtypes: Micronodular and infiltrative 

5) Recurrent basal cell carcinoma 

6) Residual basal cell carcinoma (positive margins after 
surgical resection) k 

7) Basal cell carcinoma that is present In 
immunosuppressed patient 


The two most important indications are basal cell 
carcinoma with poorly defined margins, those in 
anatomically high nsk areas of face and recurrent basal 
cell carcinoma. 

Moh’s surgery has various advantages 

1) It achieves the highest cure rate (98% for primary 
BCC and 95% for recurrent BCC) 

2) As dissection of healthy tissue is limited, it allows for 
more appropriate reconstructive options and hence it is 
cosmetically superior. 

3) Examination of negative tumor margins via intra- 
operative frozen section analysis can be done during 
the same surgery. 

4) It is a day case procedure done under local 
anesthesia. 

The disadvantages includes increased expenses and a 
time consuming process. 


Reference: 

1) Basal Cell Carcinoma: “An Overview of Tumor Biology 
ond Treatment”: Journal of American society of Plastic 
Surgeons 

2) Schwartz Principles of Surgery (10th edition): Page 
486 

3) Article on “Distribution of Basal Cell Carcinoma and 
Squamous Cell Carcinoma by Facial Esthetic Unit”: NCBI 
4) Browse’s Introduction to The Symptoms and Signs of 
Surgical Diseases (4th edition): Page 89 
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814) Which of the following is most common site for 
basal cell carcinoma? 


A) Lower eye lid 
B) Forehead 

C) Upper eyelid 
D) Nose 

E) lateral canthus 


Correct: D (Nose) 


86% of basal cell carcinoma are found on head and 7% 
are found on trunk and extremities each (total of 100%). 
On the face, BCCs are usually found above a line drawn 
from the angle of the mouth to the lobe of the ear. 

The relative distribution of BCCs 


Anatomical distribution of basal cell carcinoma 


Anatomical area Percentage 

Nose 25.5% 

Cheek 16% 
Per-orbital region 14% E 

Scalp pux 

Peri-auricular area 11% 
Forehead EI oe @ 
Neck % ji 
Upper lip EF 5% E- 
Chin SK š 
Lower lip : Ba St 


Nose is the most common site for basal cell carcinoma 
in head and neck region. Nasal tip and alae are 
particularly involved (85% of cases). 

In contrast, squamous cell carcinoma (second most 


A) Superficial spreading melanoma 
B) Lentigo maligna melanoma 

C) Nodular melanoma 

D) Acral lentiginous melanoma 

E) Nodulocystic melanoma 


Correct: A (Superficial spreading melanoma) 
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common skin malignancy) are most commonly found on 
lower lip (88.98%) 


4) Browse’s Introduction to The Symptoms and Signs of 
Surgical Diseases (4 edition): Page 89 


814) A middle aged patient presents with complain of destruction of nail with on and off bleeding. He gives history of 
formation of a linear, pigmented band along the length of the nail, which widened progressively, especially at the 
base. Which of the following is most common macroscopic variant of malignant melanoma? 
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This patient is having superficial spreading melanoma which is the most common macroscopic variant (70%) of 
malignant melanoma. 


Different skin malignancies with their macroscopic types, microscopic features and pre-malignant lesions are shown 
below 


Skin malignancy Pre-malignant conditi Macroscopic types Microscopic types/features 
Basal cell carcinoma — No precursor lesion Local 26 histological subtypes present 
Nests of ovoid cells with single 
1) Nodular palisading layer seen 
2) Cystic Only outer cell layer is mitotically 
3) Nodulo-cystic active 
4) Pigmented 
5) Naevoid 
Generalized 


1) Superficial (superficial 
spreading and superficial 
multifocal types) 

2) Infiltrative (morpheaform, ice 
pick, cicatrizing) 


Squamous cell | Actinic (solar) keratosis Non-ulcerative Irregular squamous cells, sometimes 
carcinoma (20% risk) keratin pearls present 
Keratin/cutaneous horn 1) Papillomatous Cytokeratin 1 and 10 positivity 
(10% risk) 2) Verrucous Broder grading done according to the 
Keratoacanthoma 3) Nodular proportion of de-differentiated cells 
| Ulcerative 
Malignant a Giant cell pigment/hairy F ‘1)Superficial spreading Melanoma exhibits two types of 
melanoma naevus (3-5% risk) melanoma (most common) growth 
Atypical junctional 2) Nodular melanoma 1) Horizontal growth: along dermal- 
| lentiginous naevi (facial) 3) Lentigo maligna melanoma epidermal junction 
Atypical naevus (20%) 4) Acral lentiginous melanoma —2) Vertical growth phase: dermal 
| 5) Amelanotic melanoma invasion and increasing metastatic 


| 6) Desmoplastic melanoma potential 

| Breslow thickness (measured from 

| granular layer to base of tumor) is used 
| asa prognostic index for stage | 

| cancers. 


Reference: 
Bailey and Love (26" edition): 596 


815) Broder classification is based on which of the following? 


A) Differentiation of cells 

B) Degree of invasion of cancer cells 
C) Thickness of the tumor 

D) Lymph node involvement 
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E) None of the above 
Correct: A (Differentiation of cells) 


Squamous cell carcinoma can be graded histologically according to Broder’s grading, which describes the proportion of 
dedifferentiated cells in the tumor. 

Grade 1. Well differentiated 

Grade 2: Moderately differentiated 

Grade 3: Poorly differentiated 

Grade 4: Anaplastic 


Reference: 
Bailey and Love (27" edition): Page 607 


816) A patient is diagnosed with melanoma having Breslow thickness of 4.2mm and involvement of subcutaneous 
tissue with no lymph node involvement. What is TNM staging in this case? 


A) T2,NO,MO 

B) T3,NO,Mia 
C) T3,N0,M1b 
D) T3,NO,Mic 
E) T4,NO,M1c 


Correct: B (T3,N0,M1a) 


a ina ons Com be oiii faa NX Patients in whom nodes cannot be 
been curettage or severely regressed) assessed (e.g. previous excision) 

TO No evidence of prmary tumour NO No node involvement MO No detected distant metastases 
Tis melanoma in situ 


T & no ulceration or moses Ni Mia 
$1.0 mm b: with ulceration, or >1 1 node b: macrometastasis ‘Skin, suboutaneous, or distant lymph node 


mitoss/mm2 Metastases (normal serum LDH levels) i 
T2 æ noukeration N2 a micrometastasis Mib 
1,01-2.0mm b: with ulceration 243 nodes b: macrometastasis Lung metastases 


(normal serum LDH levels) 


T3 7 Mic 
2.01-3.0mm b: with ulceration nodes, or in transit mets/ All other visceral metastases or any distant 
satelite(s), with metastatic metastases with elevated serum LDH levels 


_ ae 


Stage Ila: T2b or T3a, NO,MO Stage ll: any T, 2 N1, MO 
Stage la: Tia, NO, Mo Stage lib: T3b or T4a, NO, MO Stage IV; any T, Any N1, M1 
Stage Ib: T1b or T2a, NO, MO Stage lic: T4b, NO, MO 


LOH. lactate dehydrogenase 
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Reference: 
Bailey and Love (26" edition): 611 


817) Which of the following macroscopic patterns of melanoma are found in subungual (nail bed) melanoma? 


A) Superficial spreading melanoma 
B) Acral lentiginous melanoma 

C) Lentigo maligna melanoma 

D) Amelanotic melanoma 

E) Nodular melanoma 


Correct: A (Superficial spreading melanoma) 


Though acral lentiginous melanoma Involves palms of hand and soles of feet, nail bed (subungual) melanoma is not 
acral, rather it is superficial spreading variant of malignant melanoma. Following important aspects are as follows 

1) It produces Hutchinson’s sign (extension of brown-black pigment/melanoma from nail bed/nail plate/nail matrix into 
proximal/lateral nail folds or adjacent skin. 

2) An important differential diagnosis is racial benign melanonychia which presents as linear streak under nail. A biopsy 
(that includes both the nail plate and nail matrix) is essential for differentiation. 


Involvement of cuticle 
and proximal nail fold . 


Involvement of 
brown-black pigment 
to lateral nail folds 


- 


Proximal nail 
fold 


Hutchinson's sign in subunual melanoma 


Reference: 
Bailey and Love (27" edition): Page 610 
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818) A chronic venous ulcer will have which of the following type of edges? 


A) Sloping edges 

B) Punched out edges 
C) Undermined edges 
D) Rolled edges 

E) Everted edges 


Correct: A (Sloping edges) 


Venous ulcers have edges that slope towards the base, known as sloping or shelving or non-specific edges. They have a 
pink granulating base when healing. 


j Various types of ulcer edges and their relevant pathology is shown below 


i Ulcer edges Pathology 
a Non-specific/sloping/shelving -Venous ulcers 
4 edges 
Undermined edges ~~ - Tuberculous ulcer = 
- Pyogenic granuloma 
' - Pressure sore 
Punched out edges “T Tertiary syphilis a 
| ~ Ischemic (arterial) ulcers 
- Trophic/neuropathic ulcers (e.g. seen in 
| diabetic neuropathy) 


Raised, rolled edges i Basal cell carcinoma 


| Heaped up, everted edges ` - Squamous cell carcinoma _ 


8 


| 
| Reference: 
| Norman Browse introduction to symptoms and Signs of Surgical Diseases (4" edition): Page 205-206 


| 819) A 68-year-old woman presents with a pigmented lesion has an irregular border, darkening coloration, 
lesion on the trunk. Upon further examination the and raised surface. An incisional biopsy is performed 


ate 
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and confirms a melanoma with a thickness of 0.5 mm. 
The patient Is scheduled for a wide local excision of 
the melanoma in the operating room. Which of the 
following is the smallest margin recommended for 
excision? 


A) 3mm 
B)5 mm 
c) 1cm 
D) 2 cm 
E) 5 cm 


Correct: C (1cm) 


The appropriate margin for wide excision of melanomas 
is dependent on Breslow thickness/the depth of the 
lesion. 


Surgical treatment for cutaneous 
melanoma 


| Tumor | Clearance | Regional lymph | 
| thickness | margin | node treatment _ 

| Carcinoma in Smm | None | 
{stu | | 7 

| <1mm ey ye None” Ue 
14mm | 2cm | Sentinel lymph node 
a! ____, biopsy | 
| >4mm 2-3cm | Sentinel lymph node | 
pemen a a o eae 


The lymph node management is as follows 

1) If tumor is 1mm or greater (T2, T3, T4) in thickness, 
then sentinel lymph node biopsy is performed to rule 
out metastasis. 

2) Lymph node dissection is advised if sentinel lymph 
node shows evidence of metastasis or if there are 
clinically palpable lymph nodes. 


Reference: 

1) Bailey and Love (27" edition): Page 611 

2) Grabb and Smith Plastic Surgery (7* edition): Page 
123 


820) A young patient complains of firm, non-tender 
swelling 0.5 x 0.5 cm at tip of right index finger. What 
is the probable diagnosis? 


A) Dermoid cyst 
B) Felon 

C) Viral wart 

D) Paronychia 

E) Sebaceous wart 


Correct: C (Viral wart) 


Viral warts are swellings caused by human papilloma 
virus. They are usually found on hand (over finger tips), 
face, arms and knees. Patient usually has these warts 
over a long period of time because of their benign 
nature. However the common presentations is with 
cosmetic disfigurement or pain in a previously 
asymptomatic wart (as warts become painful after 
rubbing/itching/or when they become infected). 
Physical examination shows: 

1) A small greyish brown swelling (usually <1cm) 

2) Rough overlying surface with firm consistency. 

3) They are usually non-tender 

4) No regional lymph node enlargement Is seen. 
Seborrheic warts are an important differential diagnosis 
and have following features 

1) They usually occur after 70 years of age (hence 
termed senile warts) 

2) They arise from basal layer of epidermis (hence 
termed basal cell papilloma), having abundant 
melanocytes giving them greyish-brown or brown 
appearance. 

3) They are multiple and slow growing. 

4) They feel like greasy/soap-like/oily. Overlying surface 
is rough (papilleferous) 

5) The most distinctive features is that these lesions can 
be picked up with finger or blunt forceps and separated 
from skin. The underlying skin is pale-pink and may 
reveal one or two fine surface capillaries that bleed 
slightly. 


Reference: 
Norman Browse introduction to symptoms and Signs of 
Surgical Diseases (4* edition): Page 68-73 


821) Which of the following is best therapy for plantar 
warts? 


A) Electrocautery 
B) Cryotherapy 
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C) Surgical excision 
D) Use of soft shoes 
E) Imiquimod therapy 


Correct: B (Cryotherapy) 


Plantar warts occur are generally painful because of 
their location on load bearing surface of foot. There are 
many treatment options available but the common 
ones are mentioned below 

1) Topical treatment with salicylates 

2) Cryotherapy 

3) Electro cauterization 

Topical therapy is the initial treatment prescribed for 
plantar warts but due to slow, prolonged duration of 
treatment, compliance becomes a major issue with 
topical treatment. Also because the depth of plantar 
warts is considerable, the recurrence/relapse rate 
following topical therapy is high. Therefore with most 
patients, other options have to be considered 
Cryotherapy is considered second-line but the best 
treatment for plantar warts 


Reference: 
Schwartz Principles of Surgery (10” edition): Page 485 


822) Which of the following is most appropriate 
treatment for port wine stain? 


A) Radiotherapy 

B) Laser therapy 

C) Chemotherapy 

D) Wide surgical excision with reconstruction 
E) None of the above 


Correct: B (Laser therapy) 


Port wine stain are dilated intradermal venules and 
capillaries due to defective cutaneous sympathetic 
innervation. They appear as flat, smooth, intensely 
purple colored areas, most commonly on head and neck 
(usually in the maxillary and mandibular distribution of 
trigeminal nerve), 

They occur with other syndromes such as 

1) Sturge-Weber syndrome 

2) Klippel-Trénaunay—-Weber syndrome 

Treatment options include pulse dye laser and intense 


pulsed light 


Reference. 
Bailey ond Love (27" edition): Page 613 


§23) How would you clinically differentiate between 
sebaceous cyst and lipoma? 


A) Site of swelling 

B) Mobility 

C) Fluctuation test 

D) Skin pinch test 

E) Transillumination test 


Correct: D (Skin pinch test) 


Important characteristic features of sebaceous cyst are 
1) Presence of central punctum 
2) Fixed over lying skin (skin cannot be pinched) 


Sebaceous cyst over left shoulder: Note the tight, overlying, streched 
skin 


3) Some, not all, depict fluctuation 

4) Consistency is firm-hard 

In case of lipoma, important features are 

1) There ıs no punctum 

2) Over lying skin is mobile 

3) They depict pseudo-fluctuations (because of their 
soft nature, but they are solid fat) 

4) Most characteristic physical finding of lipoma is 
presence of lobulation at surface and edges with gentle 
pressure. 

5) Lipoma are usually soft. 

6) Lipomas also demonstrate the classical “Slip sign” 
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(lipoma when pressed with finger slips under it). 


Reference: 
Norman Browse introductian to symptoms and Signs of 
surgical Diseases (4"" edition): Page 73, 78 


824) A 20 year old male presented to surgical OPD with 
complain of swelling over chest. On examination, 
swelling has following characteristics: non-tender, 
spherical in shape, parasternal in location, cystic in 
consistency. On asking, patient says he has no 
symptoms. What is your diagnosis? 


a) Hidradenitis suppurativa 
b) Lipoma 

c) Acute abscess 

d) Chronic abscess 

c) Cystic hygroma 


Correct: B (Lipoma) 


Lipoma has following features 


Clinical features of lipoma 


Features = Comments č č č  —ć 
| Age of į Common in all except children 
| presentation 0 0 
| Symptoms TN Usually asymptomatic except in 
| Dercum disease k 
Multiplicity | Can be single or multiple (Multiple 
| and painful in Dercum disease 
Site ‘ p E Most common site is upper limb, 
| ____ chest and neck as 
| Color and | Normal 
| overlying skin | = r Ate 
| Shape Spherical/hemi-spherical 
| Edge Slip sign positive. Evidence of 
| lobulation at edges and surface is 
_ Most significant physical sign n 
| Composition Soft, appear to fluctuate (but as fat is 


| 
solid and not liquid, hence termed 


' psuedo-fluctuations). They 
transllluminate if torch light is 
thrown directly at them. Due to 

| transillumination and 


| psuedofluctation, lipomas appear 
cystic, which is, in fact, a false 
impression and hence emphasizes 
the importance of finding 
lobulations. 

Relations Subcutaneous lipomas can be moved 
in all directions while deep lying 
lipomas that are attached to muscles 
become prominent when muscles 
are relaxed, 


Lymph drainage Regional lymph nodes are not 
enlarged in case of lipoma 
Reference: 


Norman Browse Introduction to Symptoms and Signs of 
Surgical Diseases: Page 78 


825) A 30 year old male presents with complaint of 
multiple swellings over body. Swellings are soft, cystic, 
non-tender, freely mobile over underlying structures 
(slipping under the examiner finger), overlying skin can 
be pinched and non-transilluminant. What is possible 
diagnosis based on clinical findings? 


A) Lipomatosis 

B) Neurofibromatosis 
C) Sebaceous cyst 

D) Seborrheic keratosis 
E) None of the above 


Correct: A (Lipomatosis) 


When multiple lipomas occur in groups together at one 
place, usually neck or buttocks, they are called 
lipomatosis. 

When multiple lipomatosis occur on vast areas of body 
e.g. whole trunk/limbs, it is termed Dercum’s disease. 
InDercum’s disease lipomas are usually tender because 
of presence of vascular/angiomatous elements and 
hence they are also known as angiolipomata. 


Reference: 
Norman Browse introduction to symptoms and Signs of 
Surgical Diseases (4" edition): Page 74, 87 
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A) Cystic hygroma 

B) Spina bifida occulta 
C) Meningocele 

D) Meningomycelocele 
£) Cephalohematoma 


Correct: C (Meningocele) 


This patient is likely to have meningocele. This patient is unlikely to have meningomyelocele because 

1) Meningomyelocele is always associated with Arnold-Chiari type I malformation. Thus the patient should have 
associated abnormalities of cerebellar tonsillar descent, long medulla and cranial nerves with compression of brain 
stem. 

2) Meningomyelocele is associated with a range of neurological deficits e.g. flaccid paralysis of limbs, gait disturbances, 
urinary incontinence. 

On the other hand, meningocele is just the protrusion of meninges (with no associated neural tissue) through bone 
defect. It is not associated with neurological deficits. 

A cystic hygroma (dilated lymphatic sacs filled with lymph) are most commonly found at specific anatomical sites in body 
i.e. posterior triangle of neck (most commonly on left side), axilla and groin. A posterior midline cervical cystic hygroma 
is a rare clinical entity that is diagnosed prenatally. They are associated with chromosomal disorders such as Turner 
syndrome. Patients usually do not survive. 


Reference: 


1) Norman Browse introduction to symptoms and Signs of Surgical Diseases (4"" edition): Page 234, 282 
2) Schwartz Principles of Surgery (10° edition): Page 1750 
3) Article on “Midline cervical hygroma”: Research gate 


827) A patient presents to outdoor with complaint of is brilliantly transilluminant and fluctuant. What is 
swelling at the side of neck since birth that has been your diagnosis? 

increasing in size with age. On examination, a 5x 4cm 

swelling is present in posterior triangle of neck which A) Thyroglossal duct cyst 
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B) Cystic hygroma 
C) Lipoma 

D) Dermoid cyst 
£) Sebaceous cyst 


Correct: B (Cystic hygroma) 


Cystic hygromas usually present in the neonate or in 
early infancy, and occasionally may present at birth and 
be so large as to obstruct labour. The cysts are filled 
with clear lymph and lined by a single layer of 
epithelium with a mosaic appearance, Swelling usually 
occurs in the neck and may involve the parotid, 
submandibular, tongue and floor of mouth areas. The 
swelling may be bilateral and is soft and partially 
compressible, visibly increasing in size when the child 
coughs or cries. The characteristic that distinguishes it 
from all other neck swellings is that it is brilliantly 
translucent. The cheek, axilla, groin and mediastinum 
are other less frequent sites for a cystic hygroma. 


Reference: 
Bailey and Love (27th edition): Page 754 


828) Which of the following is appropriate first line 
treatment of cystic hygroma? 


A) Aspiration of cyst 

B) Injection of sclerosant 

C) Debulking excision 

D) Complete surgical excision 
E) Marsupialization 


Correct: D (Complete surgical excision) 


Definitive treatment involving complete excision of the 
cyst at an early stage is best if possible. Injection of a 
sclerosing agent is an alternative strategy and may 
reduce the size of the cyst; however, they are 
commonly multicystic and therefore complete 
resolution is a challenge. 


Reference: 
Bailey and Love (27th edition): Page 755 


829) An 18 year old male presents with painless 

swelling over upper lateral neck. On examination, the 
swelling is hard, non-compressible/non-reducible and 
dull to percussion. Aspiration of swelling yields yellow 
fluid with cholesterol crystals. What is your diagnosis? 


A) Sebaceous cyst 
B) Cystic hygroma 
C) Brown fat 

D) Branchial cyst 
E) Dermoid cyst 


Correct: D (Branchial cyst) 


Branchial cyst: 

1) Appears around 15-25 years of age with equal 
incidence in males and females. 

2) Most cysts are hard with dullness to percussion. 

3) The lump fluctuates but is not always easy to elicit. 
4) The lumpis usually opaque because it contains 
desquamated epithelial cells that make its contents 
thick and white. 

5) Sometimes the fluid is golden yellow and shimmers 
with fat globules and cholesterol crystals secreted by 
the sebaceous glands in the epithelial lining. Such cysts 
may transilluminate. 

6) The cyst cannot be reduced or compressed. 


Reference: 
Norman Browse Introduction to Surgical Diseases: Page 
278-279 


830) A 12 year old boy presented with complaints of 
low grade fever with evening rise, along with malaise. 
He developed a swelling on anterior neck over anterior 
border of sternocleidomastoid, What is the most likely 
pathology? 


A) Cold abscess 

B) Branchial cyst 

C) Pyogenic abscess 
D) Cystic hygroma 
E) Dermoid cyst 


Correct: A (Cold abscess) 


In tubercular cervical lymphadenitis, any of the cervical 
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group of lymph nodes (jugulo-digastric, submandibular, 
supraclavicular, posterior triangle) can be involved. The 
patient has the usual general manifestations of 
tuberculosis (evening pyrexia, cough-may be from 
pulmonary tuberculosis and malaise). Locally there will 
be regional lymphadenopathy where the lymph nodes 
may be matted, in late stages a cold abscess may form - 
a painless, fluctuant, mass which is not warm, 
significantly there are no signs of inflammation hence it 
is called a ‘cold abscess’. 


Reference: 
Bailey and Love (27" edition): Page 77-78 


831) A middle aged obese lady presented with 
complaints of multiple painful swellings in her groin 
that are associated with discharge. On examination, 
erythema is noted with multiple swellings and sinuses. 
There is also active discharge of pus noted. She also 
complaints of multiple acne spots on face. What is 
your diagnosis? 


A) Tuberculosis 

B) Hidradenitis suppurativa 
C) Actinomycosis 

D) Folliculitis 

E) Carbuncle 


Correct: B (Hidradenitis suppurativa) 


Following are important aspects of hidradenitis 
suppurativa 

1) It involves infection of apocrine gland and hence 
occurs in those areas where these are found e.g. axilla 
and groin. 

2) The usual causative organism are Staphylococcus 
aureus and Propionibacterium acnes. 

3) Women are affected more than men 

4) Smoking and obesity are strongly correlated. There is 
also genetic predisposition. 


456 Management is as follows 
Management of hidradenitis suppurativa 


Risk factor Stop smoking 
modification Reduce weight 
Use of antiseptic soaps 


Use of Tea tree oil 


= 
Non- Non-compressive, aerated 
pharmacological underwear 

measures 


— 


Medical treatment Antibiotics (topical/oral) 


Anti-androgen drugs å = 
Excision of affected skin and 
subcutaneous tissue d 
Reconstruction of raw area by 
grafting (avoids contractu 
functional impairment) 


Surgical treatment 


Reference: 
Bailey and Love (27° edition): Page 595 


832) A patient presented with a soft tissue swelling on 
anterior chest. What will be the initial test of cholce 
that can help in rapid diagnosis? 


A) Open biopsy 

B) Incisional biopsy 

C) Fine needle aspiration cytology (FNAC) 
D) X-rays 

E) CT scan 


Correct: C (Fine needle aspiration cytology) 


FNAC is a diagnostic technique with following 
advantages, making it an important alternative to 
traditional biopsy technique for the rapid work up of 
palpable tumor (invading the musculoskeletal 
system)/soft tissue lesion 

1) There is limited patient morbidity 

2) It gives a rapid diagnosis of superficial soft tissue 
lesions. 

3) The cost is relatively low 

Note that it is more accurate in diagnosing benign 
lesions as compared to malignant lesions. 


Reference: 
Article on “Role of FNAC in soft tissue tumors and its 
histopathological correlation”: International Journal of 


Surgery 


833) A 39 year old woman has developed a mass on 

her anterior thigh, measuring 6x6 cm, gradually over 
the past 10 months. The mass appears to be fixed to 
the underlying muscle. However the overlying skin is 
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movable, Which of the following Is the most 3) Those lesions that have enlarged rapidly over a short 
appropriate next step in her management? period of time. 
It is important to properly performed biopsies in case of 
A) Above-knee amputation soft tissue mass as biopsy track is always contaminated 
6) Excisional biopsy with tumor cells (if found) and later on, wide surgical 
C} Incisional biopsy excision must include the biopsy track. Excisional 
D) Bone scan biopsies should be reserved for small masses (usually up 
£) Abdominal CT scan to 2 cm). For all other masses, incisional biopsy should 
be performed in which the incision should be placed 
Correct: C (Incisional biopsy) directly over the mass and should be oriented along the 
long axis of the extremity (transverse incisions are 
Benign soft tissue tumors are more common than their contraindicated over limbs except over flexures). 
Naa counterparts. Risk for malignancy Is increased mirana 


i Fite ate ' 
1) Tumors greater than 5 cm in largest diameter SRB’s Manual of Surgery (5 edition): Page 315 


2) Those lesions that are symptomatic 


834) A 20 year old male presents with complaint of a soft, cystic, rubbery swelling at lateral side of right eyebrow 
since birth, What is the probable clinical diagnosis? 


A) Sebaceous cyst 
B) Lipoma 

C) Dermoid cyst 
D) Papilloma 

E) Sebaceous horn 


Correct: C (Dermoid cyst) 


Patient is having external angular (congenital) dermoid cyst. 

Following are important aspects of dermoid cyst: 

1) It lies deep to the skin and is lined by skin. 

2) Cyst is both congenital and acquired (occurs whena piece of skin becomes trapped deep to the normal skin e.g. in 
tailors or following an injury. 

3) Congenital dermoid cysts are found at any point in the mid-line of the trunk, but are particularly common in the neck 
and face. 

4) They are usually ovoid/spherical with smooth surface, soft in consistency, depict fluctuation, but rarely 
transilluminate (only if they happen to contain clear fluid) because they contain thick, opaque mixture of sebum, sweat 
and desquamated epithelial cells, through which light is unable to pass. 

5) They are not pulsatile, compressible or reducible. They lie deep to the skin, in the subcutaneous tissue. 

6) Unlike sebaceous cysts, they are not attached to the skin — or to the underlying structures. 


Reference: 


Normon and Browse Introduction to Symptoms and Signs of Surgical Diseases: Page 52 


835) A middle aged tailor presented to OPD with complaint of swelling over tip of right index finger. On examination, 
swelling is soft and non-tender. What diagnosis should be suspected In this case? 
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A) Dermoid cyst è 
B) Felon 

C) Viral wart 

D) Paronychia 

E) Sebaceous wart 


Correct: A (Dermoid cyst) 

Implantation dermoid cysts (Acquired dermoid cysts) develop when a piece of skin survives after being forcibly 
implanted into the subcutaneous tissue such as occurring after trauma or in tailors, These are commonly found be 
skin liable to be injured, such as that of the fingers, are spherical, smooth and small, about 0.5-1.0 cm in diame 
hard and tense (their small size makes detection of their cystic nature — fluctuation and fluid thrill — almost i 
the deduction that they are cystic usually depends solely on their shape. Implantation/Acquired dermold 
different from there congenital counter parts. 


Reference: 
Norman Browse Introduction to Surgical Diseases (4* edition): Page 59,60 
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836) A patient received in surgical emergency in 
confusional state following being entrapped in a 
burning car. By which of the following methods, 
carbon monoxide poisoning is detected most reliably? 


A) Pulse oximetry 

B) Doppler ultrasound 

C) Arterial blood gas analysis 
D) Clinical assessment 

£) Venous blood gas analysis 


Correct: C (Arterial blood gas analysis) 


The patient is having inhalational injury with carbon 
monoxide poisoning. Diagnosis of inhalation injury 
should be suspected in patients with facial burns, singed 
nasal hair, cough, carbonaceous sputum, or evidence of 
upper airway edema, including hoarseness, stridor, or 
wheezing. It should be considered in any patient with a 
history of burn in a closed space, loss of consciousness, 
or altered mental status. Arterial blood gases and 
carboxyhemoglobin content should be determined. 
Diagnosis should be based on direct measurement of 
COHb levels in arterial or venous blood by CO-oximetry. 
Either direct analysis of HbCO in arterial or venous 
blood can be done by spectrophotometric 
measurement in specific blood gas analyzers or a 
bedside pulse carbon monoxide (CO)-oximetry can also 
be used (requires a special unit and is not used 
routinely). It should, however be noted that venous 
blood underestimates the arterial COHb content and 
thus arterial blood analysis by CO-oximeter is more 
reliable. 

Routine pulse oximeter is not useful for CO poisoning 
diagnosis because of its inability to differentiate 
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oxyhemoglobin from COHb. 

Findings on arterial blood gas measurement include the 
following: 

1) Partial pressure of oxygen (PaO2) levels should 
remain normal 

2) Oxygen saturation is accurate only if directly 
measured but not if calculated from PaO2, which is 
common in many blood gas analyzers. 


3) PCO2 levels estimated by subtracting the 
carboxyhemoglobin (HbCO) level from the calculated 
saturation be normal or slightly decreased. 

3) Metabolic acidosis occurs secondary to lactic acidosis 
from ischemia. 


Reference: 

1) Total Burn Care by David Hendorn: Page 136, 371, 
377 

2) Principles and Practice of Burn Surgery by Juan P. 
Barret: Page 65 


837) At what percentage of carboxyhemoglobin in 
blood will you give 100% oxygen for 24 hours? 


A) 2% 

B) 4% 

C) 8% 

D) 10% 

E) None of the above 


Correct: D (10%) 


An elevated COHgb level of >2% for non-smokers and 
>9% COHgb level for smokers strongly supports a 
diagnosis of CO poisoning. Carboxyhaemoglobin in 
blood more than 10% is thus dangerous while more 
than 60% is life-threatening. Therefore 100% oygen 
should be administrated via a non-rebreather mask 
until COHb is normal (<3%) and patient becomes 
asymptomatic. 

Poisoned patients with loss of consciousness, ischemic 


Bunsen 


I 


cardiac changes, neurological deficits, significant 
metabolic acidosis, or COHb > 25% warrant hyperbaric 
oxygen therapy. If hyperbaric chamber is not available, 
a trial of noninvasive continuous positive airway 
pressure (CPAP) ventilation using a tight mask and an 
inspired fraction of oxygen (FiO2) of 100% should be 
given. 


Reference: 

1) SRB Manual of Surgery (6th edition): Page 132 

2) Practice Recommendations in the Diagnosis, Article 
on “Management, and Prevention of Carbon Monoxide 
Poisoning” by:Neil B. Hampson 

3) Clinical Guidance for Carbon Monoxide (CO) 
Poisoning: CDC 


838) A 34 year old male patient presents with thermal 
burn injury involving 22% total body surface area. His 
weight is 70 kg. What amount of colloids should be 
given in first 4 hours to this patient? 


A) 250 ml 
B) 350 mI 
C) 450 ml 
D) 650 ml 
E) 750 ml 


Correct: E (750 ml) 


The 1" 36 hours after burn injury in which maximum 
fluid shift takes place and requires resuscitation are 
divided into following time periods: 
1) Periods of 4/4/4 
2) Periods of 6/6 
3) Total dose given as a whole over 12 hours 
Muir and Barclay formula is the most commonly used 
colloid-based formula. 
-> 0.5 x percentage body surface area burnt x weight = 
to be given in each period 
Applying this to above scenario: 
> 0.5x 22x 70=770 ml 

D Thus 70m! will be given in i* 4 hours. 


Reference: 
Bailey and Love (27" edition): Page 624 
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839) A 5yr old baby presented with burn on face, 
anterior neck, chest, abdomen and front of both lowe 
limbs with spared feet, What is the total body surface 
area according to Lund and Browder charting? 


A) 30% 
B) 31% 
C) 32% 
D) 33% 
E) 34% 


Correct: D (33%) 


Head: 5% 

Neck: 1% 

Chest and abdomen: 13% 

Front of both lower limbs: 4% + 49% + 3% + 3% 
Total: 33% 


Relative percentage of area affected by growth 
Againyears 0 1 5 10 18 Adult 


A Head 9 8 6 5 4 3 

Brh 2? 3 44a a a 

C Leg 2 2 3 3 3 3 
Reference: 


Bailey and Love (27 edition): Page 621 
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840) Which of following is an important aspect of high voltage electrocution? 


A) Altered mental status 
B) Wound site infection 
C) Bone fractures 

D) Myocardial damage 
E) Nerve injuries 


Correct: D (Myocardial damage) 
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Electrocution means a nearly fatal/fatal injury from electrical current. Bothe low and high voltage current injuries can 


cause fatal injuries. 


1) Incase of low voltage injuries, if the grasping hand suffers tetany, the prolonged current passage through the body 
leads to cardiac/sinus arrest which proves fatal. 
2) In case of high voltage injuries, direct myocardial damage occurs. When current passes for a longer time, extensive 
myocardial damage can lead to rapid onset heart failure and death of patient. 
Comparison of different aspects of low and high voltage electrical injuries is shown below 


Comparison of injuries caused by Low voltage current (<1000Volts) and High voltage current (>1000V) 


Anatomical entity 
Skin 


Subcutaneous fat 
Tendons and bone 


Muscles — 


, Cardiovascular system 


f Eyes 
(delayed effect) 
Respiratory system 


Central nervous system 
(delayed effect) 


Reference: 


Bailey and Love (27* edition): Page 631 


Low-voltage electrical Injury 
Small localized deep burns at site of 
entry and exit 


` Less damage 


More damage 
(Tetany causes bony fractures and 
posterior shoulder dislocation) 


~ Tetany occurs 


Sinus arrest 
Less damage 
Damage to alveoli occurs when current 


passes through them 


Less damage 


High voltage electrical Injury 

Full thickness burns at entry and exit 
points 

Highly damaged 

Less common as patient are usually 
pushed away due to flash injury 


Most severely effected in high voltage 
injury. Compartment syndrome 
Myoglobinuria, Acute kidney injury and 
metabolic acidosis 

Direct myocardial damage 

Rapid onset of heart failure 


Cataract development (even after many 
months) 


Extensive damage to alveoli occurs when 
current passes through them 

Eschar mechanically blocks rib cage 
Movement 


More damage in the form of cortical 
encephalopathy, aphasia, hemiplegia, 
brain stem dysfunction. 


461 
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A) Myoglobinuria 
B) Renal failure 


E) Severe acidosis 


Anatomical 


entity/Treatment 
Skin 


Subcutaneous fat 
Tendons and bone 


Í Muscles 


ai} Cardiovascular system 


Eyes 


= 
— 


Respiratory system 


| Central nervous system 


Resuscitation 


"+ Should be long 
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841) A 33 year old person gets an electric shock of 220 volts due to accidental grip on an electrical wire. Which of the 
following complication is most likely to occur in this patient? 


C) Myocardial damage and heart failure 
D) Arrhythmias/cardiac arrest 


Correct: D (Arrhythmias/cardiac arrest) 


Comparison of injuries caused by Low voltage current (<1000Volis) and High Voltage current (>1000V) 


Low-voltage High voltage electrical injury 
electrical injury 
Small localized Full thickness burns at entry and 
deep burns atsite exit points 
of entry and exit 2 

_ Less damage Highly damaged 


More damage Less common as patient are 
(Tetany causes usually pushed away due to 
bony fracturesand flash injury 

posterior shoulder 


dislocation) 

Tetany occurs Compartment syndrome 
Myoglobinuria, Acute kidney 
injury and metabolic acidosis 

Sinus arrest a - Direct myocardial damage 
- Rapid onset of heart failure 

“lessi damage Cataract development (even 
after many months) 


Damage to alveoli -Extensive damage to alveoli 


occurs when occurs when current passes 

current passes through them 

through them - Eschar mechanically blocks rib 
cage movement 

Less damage More damage in the form of 


cortical encephalopathy, 
aphasia, hemiplegia, brain stem 
dysfunction. 

- Aggressive but careful 


lasting (damaged myocardium may not 
- Damage to , handle excessive fluid load) 
underlying - Damage to underlying 
structures Is more structures is more hence 

hence 


Thermal bum injury 


Superficial and deep partial thickness 
bums are common. Full thickness may also 
occur 

Involved in full thickness burn 


Hypovislemic shock occurs in 1" 24 hours 
causing tachycardia and hypotension 


Direct thermal injury may occur 


- Swel ling and laryngeal edema 
~ Lowi2r airway injury 
z Inhajlational injury 
~ Metabolic poisoning 
| 


p 
Seiz ure and coma may result from | 


respiratory failure resulting from carbon 


rno noxide poisoning and inhalational injury | 
i 


- Pre-hospital assessment of involved body i 
arıza done using Parkland formula. i 
Dexinitive assessment done via Lund and 

Br owder charting. 

- F luid given according to Parkland formula. 
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Parkland/Brook’s 
formula is not useful 
useful 


Reference: 
Bailey and Love (26" edition): Page: 399 


842) A 44 year old male presented with high voltage 
electric burn injury. His urine output Is decreased and 
color of urine is dark. Which of following will be the 
best management step? 


A) Increase oral fluid intake 

B) Intravenous resuscitation to maintain urine output 
up to 2mI/kg/hour 

C) Clamp the catheter 

D) Administration of sodium bicarbonate 

E) Consultation with cardiologist 


Correct: B (Intravenous resuscitation to maintain urine 
output up to 2ml/kg/hour) 


As with different organ systems, muscle compartment is 
extensively damaged by high voltage electrical injury 
leading to following complications 

1) Full thickness circumferential burns constrict the limb 
and do not allow expansion of injured muscles. Capillary 
occlusion pressure exceeds 30 mmHg causing 
development of compartment syndrome. 
Escharotomies may be needed. 

2) Even in the absence of eschar, myonecrosis causes 
compartment syndrome and early fasciotomy may be 
needed to save limb. Fasciotomies are more commonly 
required than escharotomies. 

3) Muscle break down leads to myoglobinuria and acute 
renal failure. Aggressive fluid resuscitation (up to 
2ml/kg/hour) is recommended. 

4) Acute renal failure causes metabolic acidosis and 
administration of sodium bicarbonate is essential. 


Reference: 
Bailey and Love (26" edition): Page: 399 


843) A 27 year old patient sustained high voltage 
electric shock that resulted in circumferential full 
thickness burn to both his upper limbs. Escharotomy is 


Parkland/Brook’s formula is not 


planned for this patient. Which of the following 
anesthesia technique will be preferable in this patient? 


A) Local anesthesia 

B) Regional Anesthesia 
C) General anesthesia 

D) Spinal anesthesia 

E) No anesthesia needed 


Correct: E (No anesthesia needed) 


Eschar is formed as a result of full thickness burns in 
which the nerves are lost. Patient does not feel any pain 
on pinprick or surgical incision. Important surgical 
aspects of escharotomy are as follows 

1) There is no need of anesthesia as nerves have been 
destroyed 

2) Escharotomy can cause a large amount of blood loss 
and therefore, adequate blood should be available for 
transfusion (if required). 

3) The mid-axial incisions should be given to avoid 
damage to major neuro-vascular bundles 


Reference: 
Bailey and Love (26° edition): Page: 389, 392 


844) Which of the following approaches is suitable for 
escharotomy of full thickness burn involving upper 
limb? 


A) Mid-axial 

B) Lateral 

C) Medial 

D) Middle of digits 

E) None of the above 


Correct: A (Mid-axial) 
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Incision in mid-axial is given in order to prevent damage 
to major neurovascular structures. 


Reference: 
Bailey and Love (27” edition): Page: 624-625 


845) Which of the following is a criteria for admission 
of patient to specialized burn care unit? 


A) An adult patient with 15% burned TBSA 

B) A child with 8 % burned TBSA 

C) 10 % scald burn to chest in adults 

D) A patient with friction burn following a fall from 
bike 

E) None of the above 


Correct: A (An adult patient with 15% burned TBSA) 


Criteria for admission to Specialized Burn Unit 


1) Any burn likely to require fluid resuscitation ( >10% 
children, >15% adults) 

2) Any burn likely to require surgery 

3) Any burn at extremes of age rs 

4) An burn with potentially serious sequel (high tension 
electrical burn and concentrated hydrofluoric acid 
burn) a et 

5) Patients with burn of any significance to 
hands/feet/face or perineum 

6) — Any suspicion of non-accidental injury J 

7) | Any suspicion of airway injury or inhalational injury 

8) Any patient with psychiatric illness or social = / 
background that makes it inadvisable to send them 
home 


Intravascular to extravascular fluid shifts following burn 
injury produce shock when the total body surface area 
involved is >10% in children and >15 % in adults. This is 
the reason that the patient is admitted to specialized 
burn unit and aggressive fluid resuscitation is started 
when TBSA is above 10-15% and patients. 


Reference: 
Bailey and Love (27" edition): Page: 624 


846) A 50 year old male patient presented with 
thermal burn injury to both upper limbs, whole front 
of chest and abdomen. What amount of fluid should 
be started immediately to this patient? 


A) 300ril/tour 
B) 600 ml/hour 
C) 900ml/hour 
D) 1000 ml/hour 
E) 1500ml/ħour 


Correct: B (600ml/hour) 


Fluid resuscitation should be initiated after calculat 
the total requirements using Parkland formula. The 
most common fluid used is Ringer Lactate. Other 


options include 
1) Human albumin solution/fresh frozen plasma 


2) Hypertonic saline i 
3) For children, maintenance fluid with dextrose saline 


(5% dextrose with 0.45% saline( 


area Involved in thermal burns 


The total body surface area according to rule of nine 


(above diagram) is b 
Both upper limbs -> 9+9 = 18 % s 
Front of chest = 9% K 


Front of abdomen= 9% 
TBSA = 18+9+9 = 36% 


Considering an ideal body weight of 70 kg, the fluid 

calculation according to Parkland formula is 

Parkland formula = 4ml/kg x body weight (kg) x TBSA 
(%) 
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= Ami/kg x 70 kg x 36 

=10080 ml 
50% is given immediately over first 8 hours, and the 
next 50% over next 16hours, 


Hence 
=10080/2 
= 5040 ml per 8 hours 


To calculate the total fluid required per hour 
= total fluid / total number of hours 
= 5040/8 
= 630 ml/hour (which if 
approximated, equals 600ml/hour) ` 


Reference: n 
Bailey and Love (27" edition); Page 624 


847) Which of following is incorrect regarding Wallace 
“Rule on nine”? 


A) Each upper limb is 9% 

B) Each lower limb is 9% 

C) Genitalia are 1% 

D) Anterior aspect of abdomen is 9% 
E) Anterior aspect of chest is 9% 


Correct: B (Each lower limb is 9%) 


Front and back of head and neck = 4.5 % each > total 
9% 

Front and back of chest = 9% each > total 18% 

Front and back of abdomen = 9% each > total 18% 
Front and back of upper limbs = 9% each > total 18% 
Front and back of lower limbs = 18% each > total 36% 
Genitalia =1% 

Total=9 + 18+ 18+ 18 +36 + 1 100% 


Reference: 
Bailey and Love (27 edition): Page 624 


848) A patient suffer burn injury to abdomen (anterior 
aspect), left upper limb and left lower limb. What is 
TBSA involved? 


A) 10% 


y 
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B) 27% 
C)36% 
D) 44% 
E) 50% 


Correct: C (36 %) 


According to Wallace Rule of nines 
Front of abdomen = 9% 

Left upper limb = 9% 

Left lower limb = 18% 
TBSA=9+9+18=36% 


Reference: 
Bailey and Love (27 edition): Page 624 


849) A 30 year old male patient presents with thermal 
burn injury involving 40% total body surface area. His 
weight is 50 kg. What amount of fluid should be given 
in first 24 hours to this patient? 


A) 2 liters 
B) 3 liters 
C)5 liters 
D) 7 liters 
E) 8 liters 


Correct: E (8 liters) 


Parkland formula = 4ml/kg x body weight (kg) x TBSA 
(%) 

=4x50x 40 

= 8000ml/ day 

= 8 Liters/24 hours 


Reference: 
Bailey and Love (27” edition): Page 624 


850) Which of the following is ideal for resuscitation of 
a patient (with in first 24 hours) who has sustained 3° 
degree burn? 


A) Colloids 

B) Whole blood 

C) Hypertonic saline 

D) Lactated Ringer 

E) Human albumin solution 
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Correct: D (Lactated Ringer) 


Following fluids can be used in resuscitation of burn 
patients 


Filidused forresuscitation of burn patient 


Ringer Most commonly used because 
lactate/Hartmann 1) Inexpensive 

solution 2) Does not aggravates the 
extravascular fluid shifts 

It is useful because 

1) It reduces the edema in 
limbs (reducing number of 
escharotomies) 

2) It reduces edema in airway 
(reducing number of 
intubations) 

Given after first 12 hours and 
Not first line because 

1) Expensive 

2) Not readily available 

3) Aggravates the extravascular 
shifting if given early 


Hypertonic saline (3%) 


Human albumin/Fresh 
frozen plasma 


Reference: 
Bailey and Love (27° edition): Page 624 


851) What is the most common cause of death in bum 
patients in the first 24 hours? 


A) Sepsis 

B) Shock 

C) Hyperthermia 

D) Curling ulcer 

E) Upper GI bleeding 


Correct: B (Shock) 


The most common cause of death from burns in initial 
24-36 hours is hypovolemic shock resulting from 
intravascular to extravascular shifting of body fluids and 
large proteins (except red cells). 
1) The cause of this shifting is multifactorial and 
involves activation of complement system, 
degranulation of mast cells and neutrophils and 
aggravation of events by TNF-alpha. 
2) This fluid shift produces shock when the total body 
surface area involved is >10% in children and >15 % in 
adults (this is the reason that aggressive fluid 


resuscitation is started when TRSA is above 10-15%) 

3) When TESA is above 25%, these fluids shifts are also 
seen in body areas remote trom the burned site, 

This is an example of uncontrolled, excessive systemic 
inflammatory response syndrome without infective 
etiology (As SIRS and MODS are most commonly 
associated with sepsis). 


and odama 
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Systemic effects of severe burns 


Most common immediate cause of death is either from 
cardiac arrest following low voltage electrical injury or 
ventricular fibrillation following high voltage electrical 
injury. 

Most common cause of death in first 24-36 hours is 
hypovolemic shock. 

Most common cause of late death of death is sepsis 
(gram negative). 

Overall most common cause of death in burn patient is 
sepsis and multi-organ failure as early resuscitation 
protocols have decreased the incidence of hypovolemic 
shock related mortality. 


Reference: 
Bailey and Love (26" edition): Page 386 


852) Which of the following is most common non- 
bacterial, non-protozoal infection in burn patients? 


A) Candida infection 

B) Herpes encephalitis 
C) Trichomonas infection 
D) Infection by HIV 

E) None of the above 
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Correct: A (Candida infection) 


There is a decrease in cell mediated immunity of burn 
patient which predisposes them to both the pathogenic 
and opportunistic microorganism. Some important 
aspects are as follows 

1) Most common bacterial infection in burn patients is 
staphylococcus aureus (with in first week) and 
Pseudomonas aeruginosa (after 7 days). 

2) Most common viral infection is by herpes and 
varicella virus. 

3) Most common fungal and over all the most common 
non-bacterial infection is by Candida species (a recent 
rising trend of Aspergillus species is being noted in 
some parts of world) 


Reference: 

1) Article on “Fungal Burn infection”: NCBI 

2) Grabb and Smith Plastic Surgery (7" edition): Page 
131 


853) The initial colonization of burn wound is by which 
of the following organisms? 


A) Staphylococci 

B) Pseudomonas aeruginosa 
C) Bacteroides fragilis 

D) E.coli 

E) Proteus 


Correct: A (Staphylococci) 


Important aspects of infection following burn injury are 
as follows 


1) In the early post-burn period (first 7 days), the 
dominant colonizing organisms are staphylococci and 
streptococci (typical skin flora) 

2) After first week, however, the burn wound becomes 
colonized with gram-negative organisms predominantly 
Pseudomonas aeruginosa 

To avoid this infection, topical antimicrobial agents used 
in early burn care. Most commonly used topical agent is 
1% silver sulphadiazine cream which is effective against 
Pseudomonas aeruginosa, Methicillin resistant 
Staphylococcus aureus and other gram negative 
aerobes. 


Reference: 
Grabb and Smith Plastic Surgery (7" edition): Page 131 


854) Which of the following is the overall the most 
common bacteria to cause infection in burn patients? 


A) Staphylococcus aureus 

B) Streptococcus pyogenes 
C) Bacteroides fragilis 

D) Clostridium tetani 

E) Pseudomonas aeruginosa 


Correct: E (Pseudomonas aeruginosa) 


Sepsis by Pseudomonas aeruginosa is the most common 
cause of infection in burn patients, 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 
Page 296 


855) What can be the possible cause of death in a patient 5 days later, who sustained 25 % mixed thickness burn after 


being trapped in a closed burning room for 30 minutes? 


A) Shock 

B) Heart failure 

C) Inhalational injury 
D) Renal failure 

E) None of the above 


Correct: C (Inhalational injury) 


Unlike upper airway injury that develops within 4-24 hours after burn, inhalational injury can continue to develop from 
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24 hours after burn injury up to 5 days 


Various components of inhaled gases and their harmful aspects are given below 


pnts of inhaled pases Injury 


Thermal/physical burn injury to 


Management 


Early elective endotracheal intubation 


airway above larynx (upper alrway) 


Steam Thermal/physical burn injury to 
airway below larym (upper airway) 


Smoke Inhalational injury 


Carbon monoxide and hydrogen 
cyanide 


Metabolic poisoning 


1) Warm humidified oxygen, physiotherapy and 
nebulization 

2) Intermittent/continuous positive pressure 
ventilation 

3) Endotracheal intubation and ventilation 


1) 100% oxygen via tight face mask 
2) 100% oxygen via hyperbaric chamber 


Other causes such as sepsis, cardiac and renal failure may also be the late cause of death but in the context of closed 


space burn injury, inhalational injury is the likely cause of death. 


Reference: 
1) Bailey and Love (26° edition): Page: 399 
2) Sabiston Textbook of Surgery (20” edition): Page 538 


856) A patient with closed space burn injury presented 
to emergency with complaints of altered voice, 
increasing anxiety and respiratory difficulty. On 
examination, patient is restless and cyanosed, What is 
the most appropriate step to be taken in this patient? 


A) Hyperbaric oxygen therapy 

B) Endotracheal intubation and provision of oxygen 
C) Provision of oxygen via face mask 

D) Intravenous steroids 

E) Cricothyroidotomy 


Correct: E (Cricothyroidotomy) 


This patient is having physical injury to upper airway. 
The soft tissue in upper airway swell and cause 

1) Increasing anxiety and difficulty in respiration 

2) Laryngeal edema evident as change in voice and 
stridor. 

These clinical features develop late and until this stage, 
intubation is difficult. Hence history along with physical 
examination is key to successful outcome. 

1) History of being burned in closed space (signifies 
inhalation of hot gases) 


2) Physical signs: peri-oral deep burns, burnt anterior 


nasal hairs and nasal mucosa, blisters on hard palate 
and posterior pharyngeal wall edema 

Early elective endotracheal intubation (before the signs 
of laryngeal edema develop) is the best step in 
management of physical injury to upper airway. If 
swelling has developed and intubation is difficult with 
patient being in respiratory distress (e.g. cyanosed), 
emergency cricothyroidotomy should be done in order 
to buy time for definitive airway. 


Reference: 
Bailey and Love (26" edition): Page 388 


857) Which of the following formula is used to 
calculate colloid infusion requirement after first 12 
hours in a burn patient? 


A) 0.5 x TBSA (9) x Weight (kg) 
B) 1.2 x TBSA (%) x Weight (kg) 
C) 2 x TBSA (%) x Weight (kg) 
D) 4 x TBSA (%) x Weight (kg) 
E) 5 x TBSA (%) x Weight (kg) 


IMM Q-BANK SURGERY 4" EDE 


Beanscamer 


SKIN AND SUBCUTANEOUS TISSUE 


Correct: A (0.5 x TBSA (%) x Weight (kq)] 


Muir and Barclay formula is the most commonly used 
colloid-based formula, 

-> 0.5 x percentage body surface area burnt » weight = 
one portion 

The calculated fluid can be administered as a whole or 
in parts as follows 

1) Periods of 4/4/4 (divided in three doses, each after 4 
hours) 

2) Periods of 6/6 (divided in two doses, each given after 
6 hour) 

3) Total dose given as a whole over 12 hours 


Reference: 
Bailey and Love (26" edition): Page: 392 


858) Which of the following signifies thermal injury 
rather than electrical burn injury? 


A) Deep burns at contact site 
B) Myocardial damage 

C) Inhalational injury 

D) Compartment syndrome 
E) Acute kidney injury 


Correct: C (Inhalational injury) 


All above are features of electrical burn injury except 


inhalational injury which is caused by inhalation of 
smoke particles from thermal burn injury particularly in 
closed space. 


Reference: 
Bailey and Love (26" edition): Page: 618-624 


859) By which of the following mechanisms, the 
metabolic poison hydrogen cyanide found in smoke 
causes metabolic acidosis? 


A) Inhibition of sodium potassium pump 

B) Interference with mitochondrial respiration 

C) Causing activation of proteases 

D) Causes activation of caspases 

E) By damaging renal excretory system 

Correct: B (Interference with mitochondrial respiration) 


Two important metabolic toxins produced in house fires 
are: 

1) Carbon monoxide (most common) 

2) Hydrogen cyanide. 

Hydrogen cyanide causes a metabolic acidosis by 
interfering with mitochondrial respiration. 


Reference: 
1) Bailey ond Love (26° edition): Page: 386 
2) First Aid for USMLE Step 1: Page 74 


860) Which of the following parameters are taken into account while taking/ performing skin grafting in a burned 


patient? 


A) Presence of inhalational injury 
B) Depth of burn wound 

C) Aesthetic concerns 

D) Age of patient 

E) None of the above 


Correct: B (Depth of burn wound) 


In burned patient, the assessment of depth of burned area is important because it will guide the management. 
Management of burn wounds according to depth along with other complications is given on next page: 
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SKIN/AND 


Management 


Superficial partial thickness 1) No surgery 
burn 2) Only dressings/topical anti-microbial cream needed 
3) Heals in 2 weeks with no scar formation 


Deep pavtial-thickness purn 1) Tangential shaving/excision between 3- day post-injury. 
2) Topical antimicrobials are applied to delay colonization of wound. 
3) Split-thickness skin graft is applied usually after 1 week 
4) These burns if not managed surgically heal themselves usually around 3 weeks with 
hypertrophic scarring, 


Full thickness burn 1) Tangential shaving/excision between 3- day post-injury. 
2) Topical antimicrobials are applied to delay colonization of wound, 
3) Split-thickness skin graft is applied usually after 1 week. 
4) Emergency surgery in form of escharotomy for circumferential limb threatening burns 


Contractures (around eye, Early surgery done 

over Joint / axilla /hand) 

Post-bum scar elsewhere 1) Single isolated band: Z-plasty 
2) Moderate band with healthy surrounding skin: Transposition flap/ Y to V flap 
3) Contracture all over with no surrounding normal skin: Excision of involved area followed by 
vascularized flap (best tissue) or skin graft 

Burn alopecia Tissue expansion 


Note that full thickness burn with surface area 4 cm2 or less do not need surgery. 


Reference: 
Bailey and Love (26” edition): Page 395 


861) Which of the following is not a feature of third degree burn? 


A) Hard leathery feel on burnt skin 
B) Charred black color 

E) Absent capillary return 

D) Visible thrombosed vessels 

E) Painful skin 


Correct: E (Painful skin) 


Third degree-full thickness burns are usually caused by electrical injuries (most commonly high voltage), strong alkali, 
liquid nitrogen and flame burns. Features are as follows 

1) Whole of the epidermis and dermis is destroyed. If underlying subcutaneous fat or muscle is also involved, it is called 
fourth degree burn. 

2) Skin appears charred black and feels hard and leathery. 

3) All blood vessels are destroyed, hence no capillary return is seen. Thrombosed vessels can be seen under the skin. 

4) All nerves are destroyed, hence these burns are completely anaesthetized such that a needle can be stuck deep into 
the dermis without causing pain or bleeding. 
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Layers involved 


ieclaxsification) presentation and management of bums 
Burn degree Burn depth 
First degree Superficial burn 


Second degree — Superficial partial 
thickness burn 


Deep partial 
thickness burn 


Third degree Full thickness burn 


Fourth degree Full thickness burn 
with exposed 
muscle, tendon or 
bone 


Reference: 


Epidermis 


1) Epidermis 


2) Up to papillary 
dermis 


1) Epidermis 


2) Deeper part of 
reticular dermis 


1) Epidermis 
2) Dermis 


3) Subcutaneous 
fat 


1) Epidermis 
2) Dermis 


3) Subcutaneous 

fat 
4) Muscle, tendon or 
bone 


1) Bailey and Love (27" edition): Page: 624 
2) Grabb and Smith Plastic Surgery (7" edition): Page 131 


862) Which of the following is not included in 
immediate changes following a burn injury? 


A) Neutrophil degranulation 
B) Shift of intravascular fluid 
C) Cortisol secretion 


Presentation 

1) Erythema 

2) No/minimal edema 

3) No blisters 

4) Painful 

J) Blister formation 

2) Loss of epidermis with exposed 
underlying dermis. 

3) Dermis appears pink and moist 
4) Normal capillary return on 
blanching 

5) No fixed capillary staining 

6) Pin prick sensation normal 

1) Epidermis and superficial 
dermis lost with underlying 
dermis exposed. 

2) Exposed dermis is not as moist 
and pink. 

3) No capillary return on 
blanching 

4) Abundant fixed capillary 
staining 

5) Reduced sensations 

1) Hard, leathery feel (eschar) 

2) No capillary return 

3) Thrombosed vessels visible 
under skin 

2) Completely lost sensations 
(Anesthetized) 


Same third degree burn 


D) Hyperglycemia 


Management 
Heal by itself 


1) Treatment is non- 
surgical 


2) These burn heal 
themselves in 2 weeks 
without residual 
scarring 


1) Treatment is 
primarily surgical 


2) If allowed to heal 
themselves, it takes 
around 3 weeks to heal 
with hypertrophic 
scarring. 


1) Escharotomy may be 
required in 
circumferential burns 
as a life saving 
measures. 


2) Fasciotomy may also 
be necessary 

Same as third degree 
burn 


E) Excessive secretion of hydrochloric acid in stomach 


Correct: E (Excessive secretion of hydrochloric acid in 


stomach) 
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Curling ulcer that forms in duodenum classically on 9” 
post admission day following burn injury is due to 
decreased splanchnic gut circulation secondary to 
shock/fluid shifts This makes gut mucosa ischemic and 
prone to formation of ulcer from gastric acid. 

Other inflammatory/circulatory/life threatening 
changes are 

1) Hagman factor activation leading to further 
activation of protease-driven cascades 

2) Complement mediated degranulation of neutrophils, 
mast cells 

3) Increased vascular permeability (due to direct 
damage and TNF-alpha) causes fluid shifts from 
intravascular to extravascular compartment (over 24-36 
hours) 

4) Reduced cell mediated immunity 

5) Reduced gut circulation, gut ischemia, decreased gut 
motility (and peritoneal edema), gut bacterial 
translocation into blood stream causing sepsis and 
abdominal compartment syndrome 

6) Eschar formation lead to compromised limb 
circulation or mechanical blockade to respiration. 


Reference: 
Bailey ond Love (27° edition): Page 618-620 


863) Which of the following is not a feature of 
superficial partial thickness burn? 


A) Moist-pink dermis 

B) Blister formation 

C) Anesthetized burned site 

D) Little capillary staining 

E) Visible capillary return and blanching 


Correct: C (Anesthetized burned site) 


864) Which of following is a feature of deep partial thickness burn? 


A) Reduced sensation 

B) No capillary staining 

C) Pink and moist dermis 

D) Blanching with pressure 

E) Heal without scar formation 
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uperficial Partial thickness burn 


Superficial partial thickness burn involves epider 
papillary dermis (but not deep reticular dermis), 

clinical features are . 

1) Blistering and/or loss of the epidermis, 

2) The underlying dermis is pink and moist. 

3) The capillary return is clearly visible when blanched. 
4) There ıs little or no fixed capillary staining. 

5) Pinprick sensation is normal. 


Reference: 
Bailey ond Love (27° edition): Page 622 


A female patient presented to surgical emergency 
after being inflicted by acid. On examination, the skin 
is black and there is redness of eye. What degree of 
burn will be there in this patient? 


A) Ast degree 
B) 2nd degree 
C) 3rd degree 
D) 4th degree 
E) Sth degree 


Correct: B (2nd degree) 


As a rule, acid burns do not cause deepest burns 
because they form a coagulum with denatured surface 
proteins that stops its further penetration deeper into 
skin. Weak concentrations of acid will cause a 

superficial partial thickness burn while stronger 
concentrations will cause deep partial thickness burn. 
Both superficial and deep partial thickness burns are 
categorized as 2nd degree burns. Black color of skin can 
be attributed to coagulum formed. 


Reference: 
Bailey and Love (27th edition): Page 622 
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Correct: A (Reduced sensation) 


Sensation is reduced in deep partial thickness burn and the patient is unable to distinguish sharp from blunt pressure 
when examined with a needle. All other options are features of superficial partial thickness burn. 


Deep partial thickness burn 


Deep partial thickness burn involves, epidermis, papillary dermis and part of deep reticular dermis, Features are as 
follows 

1) Epidermis is usually lost with exposed dermis not as moist as that seen in superficial burn. 

2) There is often abundant fixed capillary staining. 

3) No blanching is seen with pressure. 

4) Sensations are reduced. Patient is unable to distinguish sharp from blunt pressure when examined with a needle. 


Depth of burn 


Reference: 
Bailey and Love (27" edition): Page 622 


865) Most common cause of death in a person who sustains a closed space burn is? 


A) Heart failure 

B) Inhalational injury 
C) Renal failure 

D) Cardiac arrhythmias 
E) Shock 


Correct: B (Inhalational injury) 


80% of deaths sustained after closed burn injury are due to inhalation of toxic gases and not due to burn itself. Amongst 473 
them, inhalational injury (from smoke) carries a mortality rate of 25-50%. 


Reference: 
Sabiston Textbook of Surgery (20th edition): Page 538 
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866) A middle aged male patient is received in 
emergency department with 60% thermal burn. 
History reveals patient being trapped in a closed 
building on fire. Endotracheal intubation has been 
performed for securing airway. Which of the following 
is the best step in the management of carbon 
monoxide poisoning in this patient? 

A) Hyperbaric oxygen 

B) Intravenous steroids 

C) Inhaled steroids 

D) Bronchoscopy 

E) 100% inhaled oxygen 


Correct: E (100% inhaled oxygen) 


Carbon monoxide binds with hemoglobin with an 
affinity 240 times greater than oxygen (causing cellular 
anoxia), Hence the management should aim at 
displacing the carboxyhemoglobin by inhaled oxygen 
given under pressure, At normal breathing pressures, 
the elimination half-life of carbon monoxide is 520 
minutes, With oxygen given by tight face mask, 
elimination time for carbon monoxide is reduced to 80 
minutes. With hyperbaric oxygen therapy, the 
elimination half-life is further reduced to 23 minutes. 
Hence the patient's clinical status guides which therapy 
should be used. 


Management of carbon monoxide poisoning 


Severity of Management Elimination 
poisoning half life 

For mild carbon 100% oxygen 80 minutes 
monoxide given through 

posong tightly fitted face 

(Nausea, mask 

throbbing 

headache, 

dizziness, visual 

disturbances) 

For severe carbon 100% oxygen 23 minutes 
monoxide given in 

poisoning hyperbaric 

(Respiratory chamber (at 

failure, seizures pressure of 2.8) 

and coma) 


Note that hyperbaric oxygen therapy is not used in case 
of large burns because it is unsafe for patients to be 


TISSUE 


transferred to chamber. 
Steroids for airway burn injuries are not indicated in 
case o! large burns because of increased risk of 


infections 


Reference: 
Bailey and Love (27° edition): Page 618 


867) A 39 year old male complains of throbbing 
headache, dizziness, nausea and visual disturbances 
after a closed space burn injury. His 

carboxyhemoglobin level is found to be 31%. Which of 
the following is the most appropriate next step? 


A) Intravenous fluids and analgesia 

B) Transfer the patient to a hyperbaric oxygen 
chamber. 

C) Aggressive chest physiotherapy and nebulization 
D) Administer 100% oxygen by mask. 

E) Perform flexible bronchoscopy 


Correct: D (Administer 100% oxygen by mask) 


Reference: 
Bailey and Love (27° edition): Page 618 


868) Which of the following is most appropriate initial 
step in the management of patient with suspected 
inhalational injury? 


A) Fluid resuscitation 

B) Administration of 100% oxygen by face mask or 
nasal cannula 

C) Cricothyroidotomy 

D) Endo tracheal intubation and ventilation 

E) Tracheostomy 


Correct: B (Administration of 100% oxygen by face masl 
or nasal cannula) 


Inhalational injury (due to minute smoke particles) 
takes 24 hours-Sdays to develop. Presence/absence of 
inhalational injury is one of the most significant 
prognostic factors in determining the outcome after 
burn injury. Hence early and directed management is o 
Paramount importance. Steps include 

1) Administration of warm humidified oxygen, 
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physiotherapy and nebulization (with heparin, alpha 
mimetics, or polymyxin B) 

2) The patient’s clinical progress is monitored with 
respiratory rate combined with arterial blood gas 
measurements, 

3) If the situation deteriorates (rising respiratory rate, 
decreasing oxygen saturation on ABGS/pulse oximeter), 
the best step is continuous/intermittent positive 
pressure ventilation (using mask or T-piece). 

4) In the severest cases, endotracheal intubation and 
ventilation (Pressure-control ventilation with permissive 
hypercapnia is a useful strategy in these patients). 


Reference: 
1) Bailey and Love (26" edition): Page 388 


2) Sabiston Textbook of Surgery (20” edition): Page 538 


869) A patient after being trapped in a burning closed 
room presented to emergency department. Soot is 
noted on oropharynx along with peri-oral blackening, 
burned hairs of nostrils and mild edema of posterior 
pharyngeal wall (noted on laryngoscopy). What should 
be the appropriate management in this patient? 


A) Hyperbaric oxygen therapy 

B) Endotracheal intubation and provision of oxygen 
C) Provision of oxygen via face mask 

D) Intravenous steroids 

E) Tracheostomy 


Correct: B (Endotracheal intubation and provision of 
oxygen) 


This patient is having 
1) Physical injury to upper airway evident with history 
of being trapped in closed space as well as edema of 


posterior pharyngeal wall. 

2) Inhalational injury evident with history, presence of 
signs such as blackening of peri-oral region and sooting 
of oropharynx (showing evidence of smoke in inhaled 
gases-the causative factor of inhalational injury) 
Physical upper airway injury develops within 4-24 hours 
after burn injury. The patient usually demonstrates 
anxiety, respiratory difficulty and signs of laryngeal 
edema (stridor, change of voice). 

In case of inhalational injury, the features include 
anxiety, increasing respiratory efforts and rate and 
decreasing oxygen saturation (because of developing 
chemical alveolitis and alveolar edema). 

Managernent is as follows 

1) Early elective endotracheal intubation (before the 
signs of laryngeal edema develop) ıs the best step in 
management of physical injury to upper airway. If 
swelling has developed and intubation is difficult with 
patient being in respiratory distress (e.g. cyanosed), 
emergency cricothyroidotomy should be done. 

2) The usual initial measures for inhalational injury are 
physiotherapy, warmed humidified oxygen and 
nebulization. If clinical situation deteriorates, 
intermittent/continuous positive pressure ventilation is 
given via mask/T-piece. In severest cases, intubation 
and ventilation is done. 

In this patient, the injury extends from upper airways up 
to the level of alveoli. Endotracheal intubation is the 
best step because it will not only secure the airway, but 
will also manage inhalational injury. 


Reference: 
1) Bailey and Love (26° edition): Page 388 
2) Sabiston Textbook of Surgery (20" edition): Page 538 
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Plastic and Reconstructive Surgery 


870) Which of the following violates principles for bilateral cleft lip surgery? 


A) Re-positioning of philtrum proper position 
B) Achieving symmetry 

C) Muscular approximation 

D) Repair before 6 months of age 

E) Re-positioning of alar cartilage 


Correct; A (Re-positioning of philtrum proper position) 


There is no philtrum present in bilateral cleft lip. The surgeon has to create one. The hallmark of bilateral cleft lip 
includes two lateral labial-alveolus-palatine elements (lateral segments) and an intervening central prolabial and 
premaxillary segment 


Streched bowery Literal Short columella 
Prolabium (absent philtral columns, no 
white roll 


Premaailla 


Latera! Labial-atveotar- 
palatine elements 


Goals in Bilateral Cleft lip repair 


1) To achieve symmetry. Any primary asymmetry should be addressed at the time of repair. 
2) Place scars along the seams of the anatomical nasolabial subunits 
3) Creation of an upper labial sulcus by using the mucosa of the prolabium. 
4) Achieving continuity of the orbicularis oris muscle by connecting the muscle of the lateral lip elements 
across the midline 
5) Creation of a philtrum of the right dimension, taking into account changes that occur with growth, as 
the philtrum is known to grow faster than the columellar length and nasal tip protrusion. | 
6) Create continuity and symmetry of the lip vermillion arch, with creation of the Cupid’s bow anda 
median tubercle of sufficient height and fullness. This is done by using tissue from the lateral lip 
elements. 
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7) Correction of the nasal deformity is considered as important as ti è 1p repai, and both deserve the 
same amount of time and attention, Surgery in bilateral cleft iy $ a nasolabial repair, not a lip repair, 
; However, this should be done without creating visible scars on the nose 


ry! Regarding timing of repair, bilateral cleft lip should be repaired before 6 months of age 


Cleft lip alone 
Unilateral fone Onea operation 


side) at 5-6 months s 
4 
Bilateral (both One operation 4 
sides) at 4-5 months k 
Cloft palate alone : 
Soft palate only One operation 
at 6 months 
Soft and hard Two operations Soft palate at 6 months 
palate 
Hard palate at 15-18 months 
Cleft lip and palate 
Unilateral Two operations Cleft lip and soft palate at 
5-6 months 
Hard palate and gum pad 
with or without lip revision at 
15-18 months 
Bilateral Two operations Cleft lip and soft palate at 
f 4-5 months 
ji Hard palate and gum pad 
I with or without lip revision at 
} 15-18 months 
iit 
Reference: 
1) Bailey and Love (27th edition): Page 692 
2) Global Cleft care in Low resource countries (2™ edition) 
| 3) Grab and smith 8th edition: Page 831 
| 871) A child having right hemihypertrophy, partial gigantism of the hands and/or feet and macrodactyly is most likely 
| to have which of the following? 
| 478 
| A) Proteus syndrome 
i B) Klippel Tranuay syndrome 
C) Russel Silver syndrome 
| D) Congenital macrodactyly 
| E) Neurofibromatosis type 1 
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orrect: A (Proteus syndrome) 


Proteus syndrome is a sporadic disorder characterized by connective tissue cerebriform nevi, lipomas, several unusual 
tumors, and disproportionate skeletal growth, in addition to ocular, pulmonary, and renal abnormalities, 

1) Type IV macrodactyly is found in proteus syndrome i.e. gigantism with hemihypertrophy. Asymmetrical growth and 
soft tissue changes are not present at birth; instead, they evolve later, which serves to differentiate Proteus syndrome 
from Klippel: Trenaunay syndrome, 

2) Vascular anomalies (CM, VM, LM, or combined forms) can occur, randomly distributed on the trunk and limbs, 

5) Proteus syndrome is thought to be caused by a dominant lethal gene that survives by somatic mosaicism. 

6) Management is largely supportive, 


Proteus 
Syndrome 


Panel A shows severe orthopedic manifestations, including scoliosis, overgrowth with a resultant discrepancy in leg 


length, and valgus deformity and distortion of the skeleton. Panels B and C show the characteristic cerebriform 
cennective-tissue nevus and overgrowth and distortion of the hands and feet. 


Klippel- Trenaunay syndrome refers to a combined Capillary-lymphatic-venous malformation associated with soft- 
tissue/skeletal hypertrophy in one or more limbs 

Russell-Silver syndrome is a growth disorder characterized by slow growth before and after birth. Babies with this 
condition have a low birth weight and often fail to grow and gain weight at the expected rate (failure to thrive). Head 
growth is normal, however, so the head may appear unusually large compared to the rest of the body with small, 
triangular face, prominent forehead, a narrow chin, a small jaw, and downturned corners of the mouth. Affected 
children are thin and have poor appetites, and some develop recurrent episodes of low blood sugar (hypoglycemia) as a 
result of feeding difficulties. 


Reference 


1) Vascular anomalies: Plastic Surgery Key 
2) Article on ‘The proteus syndrome. Partial gigantism of the hands and/or feet, nevi, hemihypertrophy, subcutaneous 
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tumors, macrocephaly or other skull anomalies ond possible accelerated growth and visceral affections 


872) A patient had intra-articular injection for wrist pain, Following injection, patient developed progressive sensory 
motor deficits in territory of median nerve. Patient has now presented to you in OPD 10 days after the event. |. «ping 
in mind that patient has suffered from nerve injury, what will be your management plan? 


A) Advice physiotherapy for 6 months 

B) Get clectrodiagnostic studies and wait for 3 months to allow nerve recovery 
C) Immediate exploration, excision of neuroma and nerve grafting 

D) Exploration after 6 months and nerve grafting 

E) Trans-clectrical nerve stimulation until functional recover 


Correct: B (Get electrodiagnostic studies and wait for 3 months to allow nerve recovery) 


1) Sharp nerve injuries are treated with repair or reconstruction in a timely fashion, generally with minimal delay unless 
required to achieve a healthy wound bed. 

2) Closed injuries are treated expectantly up to 12 weeks to allow for first-, second-, and third-degree injuries to show 
signs of recovery. Recovery is assessed with senal physical examinations and electrodiagnostic nerve studies at 6 and 12 
weeks. This allows for the accurate assessment of the degree of injury and appropriate subsequent treatment plan. 


no ——— surgery 
recovery (decompression) continued recovery 


monthly 
sissioni observed 


partia! anatomic ——————e and clinical 


nown 
k ava recovery assessments failure to recover 
of entrapment surgery 


CLOSED 
NERVE 
INJURY 


no recovery = ENG 


no recovery ——> (NAP present neurolysis; 
NAP absent nerve graft) 


Algorithm tor the management of closed nerve injuries. EMG, electromyography; MUPs, motor unit 
potentials; NAP, nerve action potenual; NCS, nerve conduction studies. 


Reference: 
Grabb and Smith Plostic Surgery Page 80, 83 
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873) Which of the following is best strategy in case of 
strawberry hemangioma in 1 year old child? 


A) Surgical excision 

B) Pulsed yellow dye laser therapy 
C) Oral beta blocker therapy 

D) Wait full watching 

E) Cryotherapy 


Correct: D (Wait full watching) 


The typical hemangioma presents in the first few weeks 
of life as a small strawberry-colored skin lesion that 
begins to grow out of proportion to the growth of the 
infant. The proliferative phase may continue for 6-12 
Months until the angiogenic factors that stimulate 
endothelial growth begin to turn off. 

10% resolve each subsequent year, with 70% resolved 
by 7 years old. 


Reference: 
1) Pediatric Surgery by Peter Matte: Page 819, 824 
2) Bailey and Love (27" edition): Page 613 


874) Which of the following is cosmetically best 
treatment option for hemangioma? 


A) Radiotherapy 

B) Intra-lesional steroid injection 
C) Cryotherapy 

D) Surgical excision 

E) Laser therapy 


Correct: E (Laser therapy) 


Hemangiomas are the most common benign tumor of 
infancy. Important aspects of hemangioma are as 
follows 

1) 70% regress by the age of 7 years. 30% persists which 
are brought about by parents of child due to cosmetic 
concerns. 

2) When large, they may trap platelets inside them and 
can lead to thrombocytopenia. 

3) Laser therapy is very effective cosmetic treatment for 
hemangioma. Pulsed yellow dye laser is used. 

4) As laser penetrates just a few millimeters into the 
hemangioma, it is best for: Small early hemangiomas, 
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ulcerated hemangiomas and regressed hemangiomas 
that still contain vascular pigmentation/ visible vessels 
5) A 2-4 weekly session is generally recommended. 
However parents should be strictly advised regarding 
treatment compliance as interruptions in laser sessions 
can lead to rebound growth of hemangioma. 


Reference: 
Grabb and Smith Plastic Surgery (7" edition): Page 165 


875) A14 years girl presents with macular reddish 
mark involving both eye lids, left cheek and forehead 
with raised nodules over some parts. She says this 
lesion has been present since birth and she wants 
cosmetic improvement. What is the best managment 
option in her case? 


A) Dermsbrasion 

B) Radiotherapy 

C) Laser therapy 

D) Excision and grafting 
E) Waitful watching 


Correct: C (Laser therapy) 


This patient is having capillary malformation (not 
hemangioma) as lesion is present since birth and has 
still not regressed at age of 14, rather progressed to 
become nodular. There are two broad categories of 
vascular anomalies that are primarily differentiated 
with respect to there time of appearance: 
Hemangiomas (present after birth usually with in first 
week of life) and vascular malformations (present at 
birth). 

1) CMs are among the most common vascular 
anomalies, with greater frequency among females. 
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capillaries within the dermis and are slow flow lesions. 
They usually present at birth as pink or red intradermal 
discolorations that may involve small areas or involve 
an entire limb or face. 

3) Special variants include Sturge-Weber syndrome 
(Facial CM in V1, V2 trigeminal distribution with 
leptomeningeal and ocular involvement) and Portwine 
stain (Facial CM in V2, V3 distribution only) 

4) The flashlamp-pumped PDL is the treatment of 
choice for CMs and the sooner the done ( starting from 
childhood at age of 1 year), the better the results in 
form of lightening of stain. If non-responsive to PDL, 
other lasers can also be tried. 

5) Excision in the form of debulking is mainly indicated 
for patients presenting with soft-tissue/skeletal 
hypertrophy of the tissues underlying the malformation 
In rare instances, it may be necessary to excise a 
thickened CM in an entire facial aesthetic unit and 
resurface with a skin graft. 


Reference: 
Grobb and Smith Plastic Surgery (7° edition): Page 165 


876) A patient suffers from fracture of mid-middle 
phalanx. Which of the following will lead to 
displacement of fractured fragments? 


A) Lateral bands 

B) Longitudinal bands 

C) Flexor digitorum superficialis/sublimus 
D) Extensor hood mechanism 

E) Flexor digitorum profundus 


Correct: C (Flexor digitorum superficialis/sublimus) 


Flexor digitorum superficialis/sublimus (FDS) 1s an 
extrinsic flexor muscle which inserts on base o! anterior 
aspect of middle phalanges of fingers. This allows 1t to 
perform its action i.e, flexion at proximal 

interphalangeal joint. Fracture of middle part of middle 
phalanx will cause displacement of base volarly 


Flexor digitorum 
profundus tention 


Vrain bros 
potnan 


Flexor digitorum 
superficislis/sublimis 
tendon 


Flexor digitorum profundus is attached at base of distal 
phalanx and allows flexion at distal interphalangeal 
joint. 


Reference: 
Plastic Surgeyr by Peter C.Neligan: Volume of Basic of 


Anatomy 


877) Which of the following layers of skin are incorporated in split skin graft? 


A) Epidermis and superficial part of dermis 

B) Epidermis and whole dermis 

C) Epidermis with no part of dermis 

D) Epidermis with dermis and subcutaneous fat 
E) None of the above 


Correct: A (Epidermis and superficial part of dermis) 


Details of various layers of skin grafts are as follows: 


IMM Q-BANK SURGERY £ Mat 


Beanscamer 


SKIN AND SUBCUTANEOUS TISSUE 


Type of skin graft Layer of skin incorporated Comments 
Split thickness skin graft Epidermis and part of dermis It is further subdivided into 

1) Thin STSG: 0.2-0.3mm 

2) Medium STSG: 0.3-0.45mm 


3) Thick STSG; 0.45-0.75mm 
Full thickness skin graft Epidermis and whole of the dermis The fat of underlying subcutancous tissue Is 


trimmed away in FTSG to increase its uptake 


Reference: 
Bailey and Love (27"” edition): Page 400-402 


878) Which of the following is absolute contraindication for skin grafting? 


A) Pus on wound bed 

B) Hematoma on reciplent site 

C) Dead tissue at recipient site 

D) Mechanical shearing forces at recipient site 

E) Infection of graft/graft site by Group A beta hemolytic streptococcus 


Correct: E (Infection of graft/graft site by Group A beta hemolytic streptococcus) 


Relative contraindications for skin grafts are 

1) Pus/exudate/residual dead tissue/hematoma on recipient site. 

2) Mechanical shearing forces that may not allow graft survival 

3) Avascular area where graft uptake is not possible e.g. tendons, exposed bone, cartilage. 


Absolute contraindication to grafting is presence of group A beta-hemolytic Streptococcus infection. This is because 
1) It destroys the split-thickness skin graft on recipient site. 


2) It concerts the partial thickness defect of donor site into full thickness defect. 
Also if the wound bed grows bacteria >10-5/cm2, grafting is contraindicated. 


Reference: \ 
Bailey and Love (26" edition): Page 407 


879) Which of the following is the most common cause of skin graft rejection/failure? 


A) Bacterial contamination of donor site 

B) Shearing forces 

C) Pus at recipient bed 

D) Hematoma formation at recipient site 
E) Presence of foreign body at recipient site 


Correct: D (Hematoma formation at recipient site) 


Hematoma formation is the most common cause of skin graft failure. 


In order to allow adequate “take” of the graft by recipient site, hematoma should not be allowed to form a barrier as in 


the first two days, the survival of graft depends upon phenomenon of “imbibition” i.e. diffusion of nutrients from plasma 
of wound bed. 


IMM Q-BANK SURGERY 4" EDITION 


} 


d 


Beanscamer 


SKIN AND SUBCUTANEOUS TISSUE 


To prevent graft failure due to hematoma, following steps are essential: 

1) Adequate hemostasis of recipient bed e.g. after contracture excision is essential to prevent hematoma formation ang 
graft loss. This ıs best done using absorbable gauze pads (telfa pads) soaked in epinephrine solution and pressure 
application (sometimes cauterization of bleeding vessel may be necessary) 

2) In case of unmeshed (sheet) grafts, the dressing is removed the next day following grafting to evacuate 
hematoma/seroma. 

3) Meshing ıs an effective technique that does not allows hematoma/seroma accumulation at graft site. Typically skin i 
allowed to expanu trom a ratio of 1:1.5 to 1:6. 

Other causes of graft failures such as infection are due to Inadequate patient preparation and can be managed pre- 
operatively, Patient ts not planned for grafting unless the culture sensitivity excludes infection by beta-hemolytic 
streptococcus or if bacterial count is >105 colony forming unit. 


Reference: 

1) Plastic Surgery Key Notes by Adrian Richards (2™ edition): Page 30-31 

2) Grabb and Smith Plastic Surgery (7° edition); Page 135,136 

3) Bailey and Love (26” edition): Page 407 

4) Textbook of Plastic and Reconstructive surgery by Deepak M.Kalaskar: Page 163 


880) Up to 48 hours, by which mechanism do the graft take nutrition from recipient bed? 


A) Fibrin clot formation 
B) Imbibition 

C) Inosculation 

D) Vessel remodeling 
E) None of the above 


Correct: 8 (imbibition) 


Various process contributing to graft survival are shown below 


THe 7) (wiechianisen/ process. Comments 
Day 1-2 Imbibition - Graft “drinks” plasma from wound bed (capillary action) 
- Fibrin layer forms between graft and recipient bed 


Day 3-5 Inoscutetion Pre-existing capillaries of graft and recipient bed align and 
make fine anastomotic connections between cut ends, 
sometimes referred to as “kissing capillaries” 

Day4 Callagen anchors the graft to Earliest time at which dressing can be removed 

wound bed 
After day 5 New blood vessels form between —Neo-vascularization 
graft and recipient bed 
After 6weeks 90% of tensile strength achieved Collagen acts as a mechanical factor 
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Reference: . | 
1) Grabb and Smith Plastic Surgery (7” edition): Page 135,136 " 
2) Bailey and Love (26 edition): Page 403 al 
3) Washington Manual of Surgery (7* edition): Page 876 f 1i 


881) Which of the following is a disadvantage of split thickness skin graft? 1/4 


A) Limited availability of high quality donor skin 
B) Limited vascularity at the donor site 

C) Contraction of graft 

D) Limited ability to harvest at donor site | 
E) Increased metabolic demands of graft | 


Correct: C (Contraction of graft) 

There are two types of graft contractions. 485 
1) Primary graft contraction: It occurs at the time of harvesting of the skin graft due to elastin in dermis. Thus more the 

dermis included in skin graft, more will be the primary contraction. 

2) Secondary contraction: It occurs when the graft has healed and is a result of myofibroblast activity. 


Type of skin graft Primary Secondary Comments 
contraction contraction 
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Split thickness skin 20% 40% The secondary contraction has poor cosmetic results, 

graft The thicker the STSG, the loss will be secondary contraction after 
healing 

Full thickness skin. - 40% Full thickness skin graft does not contract after it has healed hus it 

graft is cosmetically and functionally superior to STSG 


Various advantages and disadvantages of STSG and FTSG are given below 


Type of graft Advantages Disadvantages Indications 
Split thickness skin 1) A large area can be covered 1} Cosmetic and functionally poor. It 1) Debrided burn wounds or 
graft is used as a temporary means for Chronic wounds with less 
coverage in wait fora more definitive vascularized wound beds 
procedure 
2) Donor sites can be used 2) Less durable 2) Exposed flap areas 
again once healed 
3) Lesser time to heal 3)Secondary contraction after 3) Acute well-vascularized 
healing wounds 
Full Thickness skin graft 1) Improved texture. elasticity 1) Limited availability, hence cannot 1) Reconstruction of 
and phability thus be used in large wounds functional areas 
cosmetically and functionally such asin the face or hand 
superior wound beds 
2) More durable 2) Longer healing times 2) Non-infected, well- 


vascularized 

3) Better color match 3) Difficult post-surgical care and - 

donor site complications (usually 

grafted, primary closure may not be 

possible in all cases) 
4) No secondary contraction 4) Primary contraction further - 

reduced the already limited donor 

skin 


Reference: 

1) Grabb and Smuth Plastic Surgery (7° edition): Page 135,136 

2) Bailey and Love (26° edition) Poge 403 

3) Washington Manual of Surgery (7° edition): Poge 876 

4) Textbook of Plastic and Reconstructive Surgery by Deepak M.Kolaskar: Page 165 


852) Which of the following is a suitable option to cover a defect on fingers of hand after contracture excision and 
release? 


A) Rotational flap 

B) Z-plasty 

C) Full thickness graft 
D) Bilobed flap 

E) Split thickness graft 
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Correct; C (Full thickness graft) 


Hand is one of the most important anatomical region of body that performs diverse movements and functions. The skin 
of hand, therefore, should not contract and be elastic and mobile enough to permit a normal range of movement. 

Full thickness graft is preferred over split thickness graft because 

1) It does not contract after healing (no secondary contracture). 

2) Itis more durable. 

Various donor sites and their applications are given below 


Donor sites for FTSG Application 


| Upper eyelid skin For reconstruction of defects of other eye 
| Post auricular skin Very good for facial defects (good color match and highly 
| vascular) 
Supra-clavicular/neck skin Good for face defects (good color match) 
| Upper arm, ante-cubltal fossa, medial forearm and wrist For flexion contractures of hand 
crease 
| Groin and thighs For hand and finger defects (not used for face (poor cosmetic 
results) 
Reference: 


Bailey and Love (26" edition): Page 404 


883) A junior resident in plastic surgery department is taking a thin split thickness skin graft. The senior registrar 
notices few brisk bleeding points from the donor site. What advice should be given by senior registrar to the Junior 
resident? 


A) Decrease the knife gap thickness 

B) Increase the knife gap thickness 

C) Adjustment of angulation of Humby’s knife 
D) Postpone procedure and plan later 

E) No advice needed 


Correct: A (Decrease the knife gap thickness) 


Split-thickness skin grafts are harvested by taking all of the epidermis together with some dermis, leaving the remaining 
dermis behind to heal the donor site. In thin split thickness skin graft, epidermis and superficial part of dermis (usually 
the papillary dermis) are taken. The thicker the dermis that 1s taken, few but more brisk punctate bleeding at the donor 
site are visible. The junior resident is taken little of a more dermis than that required for thin split thickness skin graft 
which is evident by few brisk bleeding points. Thicker knife-gap settings give rise to fewer but brisker bleeding points on 
the donor site. This can be corrected by decreasing the knife gap thickness by adjustment of the “dial” present on 
dermatome. 
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A: Dermatome used to harvest skin graft. Blade is placed separately In front on dermatome B: "Dial" on the side of dermatome that is used to 
adjust thickness of skin graft desired. 


For thin STSG, the thickness is 0.2-0.3 mm 

2) For medium STSG 0,3-0.45mm 

3) For thick STSG 0.45-0.75mm. 

Amongst these, medium STSG (0.3-0.45mm) is most commonly used. 


Reference: 
1) Bailey and Love (27° edition): Page 634, 635 
2) Article on “Principles of Skin Grafting and Flaps’: NCBI 


884) Which of the following is best surgical option to treat a 7cm, fixed, flexion contracture at elbow joint with 
surrounding normal skin? 


A) Y-V plasty 

B) 2-plasty 

C) V-Y plasty 

D) Skin grafting 
E) Rhomboid flap 


Correct: A (Y-V plasty) 


, Y-V plasty is one of the modifications of Z-plasty technique. Multiple Y-V plasties are one of the most effective means to 


iA E Sere 
| release moderate isolated burn contracture involving joint surface. 


Different options are availed depending upon the extent of contracture 


aticont f Comments J 
Single/linear band of burn Z-plasty Z-plasty is best for single linear band of contracture. 


contracture Multiple combined Z-plasty can also be employed 
depending upon length of linear scar. 
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| Moderate Isolated burn Multiple Y to V plasties Moderate contracture means that there is surrounding 
| contracture normal skin. Y to V flap transposes the normal surrounding 
| skin to the contracture site after its release. 


| Severe burn contracture around Excision of contracture and Usually excision followed by split thickness skin grafting is 


| Joint with no normal surrounding skin grafting. the best means in case of diffuse contractures. 

skin 
| Flexion contraction of hand Excision of contractureand Full thickness grafting Is done after excision of small 
| skin grafting. contractures in hand/finger because it provides best 


functional outcome. 


YtoV 5 


Usvolly multiple NS 
rebar The finshed wound 


scors over joints wil look something 
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band burn scars 
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Reference: 
1) Grabb and Smith Plastic Surgery (7" edition): Page 149-151 
2) Bailey and Love (27° edition): Page 641, 642 


885) A 60 year old female presented with an ulcerative lesion of about 2 x 2 cm at the left inner/medial canthus that 
was diagnosed as basal cell carcinoma. Surgical excision is planned followed by reconstruction (two-staged 
procedure). Which of the following will be the most suitable option to cover her defect after surgical excision? 


A) Rotational flap 

B) Z-plasty 

C) Transposition flap 

D) Bipedicled flap 

E) V-Y advancement flap 


Correct: C (Transposition flap) 


Glabella transposition flap will be the best option to cover the residual defect after surgical excision of primary cancer 
because 


1) It is easily to mobilize and requires less dissection 
2) It is cosmetically superior 
The donor flap site is usually grafted or sometimes primarily closed if possible. 
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Examples of transposition flap 

A: Basal cell carcinoma on medial eye canthus 

B: Surgical site marking and glabellar flap designing done 

C: Basal cell carcinoma excised and glabellar transposition flap done 


Transposition flap is the most basic design used while planning flap coverage. 


TRANSPOSITION FLAP 


Surrounding local tissue is designed in such a way that the defect is covered the adjacent lax skin and subcutaneous 
tissue. Usually the design is in form of a rectangular that is rotated on a pivot. Different types of transposition flaps are) 
1) Z-plasty 

2) Rhomboid flap 

3) Bilobed flap 


Reference: 
Bailey ond Love (27° edition): Page 641-643 


£66) A 67 year old male presented with an ulcerative lesion at the tip of nose that was diagnosed as basal cell 
carcinoma. Mon's microsurgery is planned followed by local flap coverage of residual defect. Which of the following 
will be the most suitable option in her case? 
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A) Rotational flap 

B) Z-plasty 

C) Y-V advancement flap 
D) Bilobed flap 

E) V-Y advancement flap 


Correct: D (Bilobed flap) 
In this case, bilobed flap will be the best reconstructive option. Single lobed flap cannot reach the tip of nose. Hence, 


1) Primary flap is transposed into the initial defect after surgical excision of primary cancer. 
2) The secondary flap is then transposed into the defect left after the primary flap has been moved. 


BILOBED FLAP 


Uses a flop to close a convex defect, and a second smoller flap 
to close the donor sile 


This secondary flap must be taken from an area of loose skin so that after its transposition, the residual defect can be 
closed by primary repair. 


Reference: 
1) Bailey and Love (26th edition): Page 411 
2) Textbook of Plastic and Reconstructive surgery by Deepak M.Kalaskar: Page 9 


887) Z-plasty is a type of which of following? 


A) Rotational flap 
B) Distant flap 491 
C) Transposition flap 
D) Musculocutaneous flap 
E) None of the above 


Correct: C (Transposition flap) 
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Z-plasty is a type of transposition flap technique that revises/re-directs/lengthens the scar tissue by recruiting the 
normal surrounding skin. The technique involves creating two triangular flaps which are rotated and reversed as shown 
in figure below 


Z-plasty technique: The technique Involves three limbs of equal length -two parallel lateral limbs 
(Aand B), joined obliquely by a central limb -with equal angles between each of the lateral limbs 
and the central limb. These angles can vary from 30° to 90° 


1) Three limbs of equal length are created: two parallel lateral limbs, joined obliquely by a central limb 

2) Equal angles are kept between each of the lateral limbs and the central limb. 

3) These angles can be varied from 30° to 90° depending on how much increase in length is required. 

4) 60° is the classic angle and provides a theoretical 75% increase in length in the direction of the central limb. 

5) Very acute angles (<30) should be avoided as they increase the risk of tip necrosis whereas broader angles (>90) make 
rotation of triangular flaps difficult. 

Different applications of Z-plasty are 


nical applications of Z-plasty 


1) Release of congenital skin webs 
2) Improvement of U-shaped (‘trapdoor’) scars 


4) Multiple Z-piasties can be combined as an alternative to large Z-plasty in cosmetically significant areas like face and in 
order to break linear long scars. 


3) Lengthening of circumferential scars, especially constricting scars 


Reference: 
Grabb and Smith Plastic Surgery (7° edition): Page 10 
£88) Which of the following angles of 2-plasty achieves Angles of Z-plasty Theoretical gain inilength 
maximum theoretical gain in length? (Degrees) (%) 
30-30 : 25 
A) 30-30 4545 50 
2 shes ws i= 
C) 60-60 ern ae 
- 100 
D) 75-75 1595 es 
E) 90-20 239 ean 
Correct: E (90-90) Reference: 


Grabb and Smith Plastic Surgery (7" edition): Page 10 
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889) After a re-implantation of a amputated digit, the 
surgeon notices the digit to be pale, cold and 
exhibiting delayed capillary refill (>2 seconds). Which 
of the following explains these findings? 


A) Arterial inflow obstruction 

B) Venous outflow obstruction 
C) Lymphatic outflow obstruction 
D) Infection of flap 

E) Loose sutures around flap 


Correct: A (Arterial inflow obstruction) 


Following replantation/flap surgery, an experienced 
nurse should look after the patient in high dependency 
unit for any probable signs of complications. This 
examination must involve checking color, pulp turgor, 
capillary refill, and temperature (hourly for 1* three 
days and then 4 hourly for next 2 days). Following are 
signs of arterial inflow and venous outflow obstruction 
following flap surgery/re-implantation. 


Typeiof Signs 
obstruction 
Arterial inflow — Soft/flaccid, pale and cold finger 


obstruction tips with decreased turgor 
(thrombosis/ A delayed capillary refill (>2 
| vasospasm) seconds) 


Pinprick bleeding becomes 

increasingly sluggish 

Loss of pulse rate on pulse 

| oximeter 

Venous outflow A swollen, blue and initially warm 
obstruction fingertip with increased turgor 
(thrombosis) Rapid capillary refill (<1 second) 
Pinprick bleeding quickens and 
darkens 
Falling oxygen saturation below 
90% 


If there is a suspicion of compromised perfusion, 
immediate action is taken as follows 

1) Dressing/any sutures causing constriction are 
removed. 

2) If perfusion does not improve, the patient is 
immediately taken back to the operating room for 
exploration of the vascular anastomosis 


3) Most commonly, there is intraluminal thrombosis of 
an anastomosis that invariably requires the use of an 
interposition vein graft. Rarely, the thrombus is a result 
of a kink in the vessel that can be corrected by revising 
the anastomosis and positioning the vessels correctly. 
4) If adequate veins are not available, use of leeches or 
encourage continuous venous bleeding from the nail 
bed by removing a portion of the nail bed and 
repeatedly applying heparin-soaked pledgets is 
considered last resort. 


Reference: 
Grabb and Smith Plastic Surgery (7" edition): Page 846 


890) After transfer of a flap to a defected area for 
purpose of reconstruction, the surgeon notices the flap 
to be warm, congested, exhibiting rapid capillary refill 
(less than 1 second) and increased turgor. Which of the 
following explains these findings? 


A) Arterial outflow obstruction 
B) Venous outflow obstruction 
C) Lymphatic outflow obstruction 
D) Infection of flap 

E) Loose sutures around flap 


Correct: B (Venous outflow obstruction) 


The above mentioned signs are indicative of venous 
outflow obstruction. 

Signs of venous outflow obstruction (thrombosis) are 
1) A swollen, blue and initially warm fingertip with 
increased turgor 

2) Rapid capillary refill (<1 second) 

3) Pinprick bleeding quickens and darkens 

4) Falling oxygen saturation below 90% 

If there is a suspicion of compromised venous outflow, 
immediate action is taken as follows 

1) Dressing or any sutures causing constriction is 
removed. 

2) If perfusion does not improve, the patient is 
immediately taken back to the operating room for 
exploration of the vascular anastomosis. 

4) Use of leeches or inducing continuous venous 
bleeding from the nail bed by removing a portion of the 
nail bed and repeatedly applying heparin-soaked 
pledgets is considered last resort 
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Reference: 
1) Boiley and Love (26" edition): Page 413, 414 
2) Grabb and Smith Textbook of Plastic Surgery (7" edition): Page 846 


891) Which of the following is cosmetically the best option for reconstruction of a large nasal defect? 


A) Split thickness skin graft 
B) Forehead flap 

C) Cutler beard flap 

D) Bilobed flap 

E) 2-plasty 


Correct: B (Forehead flap) 


A large nasal defect includes the those defects >1.5cm. Local flaps such as bilobed flaps cannot cover this amount of 
defect. The best tissue for this large defect is para-median forehead axial flap. It is preferred because: 

1) It provides enough tissue for coverage 

2) It closely matches the skin of nose 

3) No contraction occurs, hence aesthetically as superior option compared to split thickness skin graft. 


Defect on donor site after 
raising forehead flap 
(Usually closed by skin 
grafting) 


Median forehead flap 
taised and rotated to 
cover nasal defect 


Nasal defect 
(Cartilagenous 
framework has been 
reconstructed) 


Median forehead flap being raised to cover the large nasal defect after reconstruction of 
cartilagenous framework 


Nose has nine aesthetic subunits. 
The type of skin is different in each region. 
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Nasal aesthetic subunits 


1) Loose, non-adherent skin over dorsum and side walls 

2) Thick, adherent skin on tip and alae 

3) Thin, adherent skin over columella 

Thus skin grafting or local flap can be done over dorsum and side walls because of loose skin, but this is not the case 
with other areas 

Skin grafting will look atrophic and shiny if done on thick skin of tip and alae. Also single lobed flaps cannot be done 
here, usually bilobed flap are employed. 

Various options for nasal reconstruction are given below 


Type of defect Features Comments 
Small superficial defect <1.5cm , Local flaps can be used for reconstruction with best cosmetic 
, Underlying cartilaginous outcomes. Skin over dorsum and side wall is lax and single lobe 
framework preserved flaps can be employed. Skin over tip and alae is thick and 
adherent, so bilobed flap are used. No local flap reaches 
columella, 
| Skin grafts (split/full thickness) can also be used for superficial 4 
defects of dorsum and side walls. 
Large deep defects >1.5cm Restoration of underlying cartilaginous frame work followed by 
| Underlying cartilaginous frame — forehead or nasolabial flap coverage (provides skin and also 
work not preserved vascularize the reconstructed underlying cartilage) 


For smaller deep defects, composite grafts (skin and cartilage) can 
be used for reconstruction of ala and rim. 
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Reference: 
Grabb and Smith Plastic Surgery (7° edition): Page 361 


892) Which of following is an appropriate option for reconstruction of complex nasal defects involving soft tissue ang 
underlying cartilaginous framework? 


A) Split thickness skin graft 
B) Distant flap 

C) Bone graft 

D) Composite graft 

E) None of the above 


Correct: D (Composite graft) 


There are two aims in reconstructing complex nasal defect 

1) Reconstruction of underlying cartilaginous/bony frame work to for re-shaping 

2) Providing skin and soft tissue coverage over the reconstructed framework. 

In such cases, two options are available 

1) Reconstruction of underlying frame work using cartilage or bone graft followed by flap coverage (usually forehead 
flap) 

2) Composite skin grafts include skin and fat or skin and cartilage. They are most often taken from ear margins. They are 
useful for rebuilding of small/limited missing elements of nose such as tip and alae. 

3) Recent advances in microsurgery and free tissue transfer has allowed transfer of flaps containing all the required 
elements. The best example is free vascularized temporo-auricular flap harvested from pinna of ear (has skin, soft tissue, 
cartilage and detached feeding vessel). This is transferred to area of complex nasal defect where micro-anastomosis is 
done with branches of facial artery. The donor site of pinna is closed primarily. x 


Reference: 


1) Grobb and Smith Plastic Surgery (7* edition): Page 361 
2) Boiley and Love (27" edition): Page 636, 648 


893) Which of following is an appropriate option for 
reconstruction of nasal defects involving skin and soft 
tissue? 


A) Split thickness skin graft 

B) Distant flap 

C) Bone graft 

D) Composite skin graft 

E) Composite osseo-cutaneous graft 


Correct: D (Composite skin graft) 
There are two aims in reconstructing complex nasal 


defect 
1) Reconstruction of underlying cartilaginous/bony 


frame work to for re-shaping 

2) Providing skin and soft tissue coverage over the 
reconstructed framework. 

In such cases, two options are available 

1) Reconstruction of underlying frame work using 
cartilage or bone graft followed by flap coverage 
(usually forehead flap) 

2) Composite skin grafts include skin and fat or skin and 
cartilage. They are most often taken from ear margins- 
They are useful for rebuilding of small/limited missing 
elements of nose such as tip and alae. 

3) Recent advances in microsurgery and free tissue 
transfer has allowed transfer of flaps containing all the 
required elements. The best example is free 
vascularized temporo-auricular flap harvested from 
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pinna of ear (has skin, soft tissue, cartilage and 
detached feeding vessel), This is transferred to area of 
complex nasal defect where micro-anastomosis is done 
with branches of facial artery. The donor site of pinna is 
closed primarily. 


Reference: 

1) Grabb and Smith Plastic Surgery (7" edition): Page 
361 

2) Bailey and Love (27 edition): Page 636, 648 


894) Which of the following is the correct length to 
breath ratio kept while raising a random flap? 


A) 1:1 

B) 1.5:1 

C) 2:1 

D) 3:1 

E) 4:1 

Correct: B (1.5:1) 


A random flap is a rectangular flap that does not bear 


Random pattern flap 


Length can be increased by delay 


any specific relationship to where the blood supply is 
entering (thus termed “random"). They are supplied by 
sub-dermal plexus which ın turn arise from direct 
cutaneous, musculo-cutaneous and fascio-cutaneous 
blood vessels. The length to breath ratio is kept no 
more than 1.5:1. 


Reference: 
Bailey and Love (27° edition): Page 637 


895) Which of the following is correct regarding 
Dupuytren’s contracture? 


A) It is more common in females 

B) Occurs between 20-30 years of age 

C) No surgical intervention is needed till complete 
progression of disease 

D) It is inherited as autosomal dominant disease 

E) It presents with extension at metacarpophalangeal 
joint and flexion at interphalangeal joint 


Correct: D (It is inherited as autosomal dominant 
disease) 


Dupuytren’s contracture is an autosomal dominant 
condition. Important features are as follows 

1) It affects men more than women, usually in the fifth 
to seventh decades of life. 

2) Risk factors/associations include trauma, smoking, 
epilepsy, hypothyroidism and alcoholic cirrhosis 

3) Ulnar side of hand is most commonly involved. 

4) It has association with Peyronie’s disease (of penis) 
and Ledderhose’s disease (plantar thickening). 

Clinical features are as follows: 


Clinical features of Dupuytren’s contracture 


1) Flexion contractures and skin puckering 
2) Palmar nodules palpable 


3) Garrod’s knuckle ( thickened skin noted on dorsum of i 
proximal interphalangeal joint) _ 


Reference: 
Bailey and Love (26" edition): Page 502 


896) Which of the following is appropriate 
reconstructive option to cover heel defect? 
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A) Split thickness skin graft 
B) Full thickness skin graft 
C) Sural flap 

D) Latissimus dorsi flap 

E) V-Y advancement flap 


Correct: C (Sural flap) 


Retrograde/Reverse sural artery flap is a neuro-fascio- 
cutaneous flap that is useful to cover defects in: 

1) Lower leg (distal one third of tibia) defects 

2) Ankle defects 

3) Hind foot defects (e.g. heel defects) 

The vascular supplky Vascular pedicle is from a peroneal 
artery perforator (5 cm proximal to the lateral 
malleolus). It also includes the lesser saphenous vein 
and sural nerve. 

Advantages include 

1) It spares the major arteries of leg 


2) Relatively simpler dissection 
3) No need of microsurgery 

4) Low donor site morbidity 
Disadvantages include 

1) Flap sacrifices the sural nerve, leaving the lateral foot | 
insensate 

2) An unaesthetic scar is left at donor site 

3) Most important disadvantage is high risk of venous 
congestion and flap ischemia. The failure/complication 
rates are thus high. 


Reference: 
Grabb and Smith Plastic Surgery (7" edition) 


897) Septo-cutaneous perforators of which of the 
following arteries are detected/marked by Doppler 
ultrasound probe while designing flap from medial 
lower leg? 
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A) Anterior tibial artery 
B) Posterior tibial artery 
C) Femoral artery 

D) Dorsalis pedis artery 
E) None of the above 


Correct: B (Posterior tibial artery) 


Fascio-cutaneous flaps include the skin, subcutaneous 
fat, and fascia with a perforator coming from main 
underlying blood vessel. These are termed 
septo-cutaneous perforators because they perforate 
the intermuscular septum vertically, then run 
horizontally over fascia and septum and supply the 


Tibia 


Saphenous nerve 


Sd 
a 


Reference: 
Grabb and Smith Plastic Surgery (7 edition): Page 959 


qY 


overlying subcutaneous fat and skin. 

As mentioned above, these perforators arise from a 
main underlying blood vessel. In lower leg, these main 
vessels include: 

1) Posterior tibial artery (medial aspect) 

2) Peroneal artery (lateral aspect) 

Preoperative identification of the perforators using a 
Doppler probe is helpful. The perforators are fairly 
constant and emerge ~8 to 12 cm proximal to the tip of 
the medial malleolus, halfway between the Achilles 
tendon and the medial border of the tibia. 


Gastrocnemius 


Posterior tibial artery 
pertorator flap 


Posterior tibial artery 


Tibial nerve 
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898] Which of the following is best treatment option for patient wha underwent excision of suspected malignant 
mass on scalp and is left with a residual defect of 9cm? 

A) Full thickness skin grafting 

B) Free tissue transfer 

C) Rotational flap 

D) Allow to heal by secondary intention 

E) None of the above 


Correct: B (Free tissue transfer) 
For scalp injuries, following options for reconstructions are available 


Reconstructive options for scalp injuries if 


Defect j Management option 

3cm Primary closure 

3-6 cm Full thickness skin flaps (such as rotation flap). The donor site is usually closed primarily. 

6-9cm A large scalp flap based on a major pedicle can be used, but the secondary defect will likely require skin 
grafting 

>9cm Free flap surgery (free tissue transfer) 

Total or subtotal scalp Usually occur when a person's long hair (usually females) becomes caught in rotating machinery. These 

avulsions potentially devastating injuries are ideally treated by scalp replantation, because the avulsed segment 


usually has preserved vessels. 


Reference: 
1) Grabb and Smith Plastic Surgery (7° edition): Page 343-346 
2) Schwartz Principles of Surgery (10° edition): Page 1860 


899) A 30 year old lady while working ina factory got her hair stuckin a machine that caused total scalp avulsion. She 
presented to specialized replantation unit within 1 hour of injury with the avulsed scalp well preserved. What should 
be the best management option in this case? 


A) Pedicle flap 

B) Scalp replantation using microsurgery 
C) Rotational flap 

D) Free flap 

E) Full thickness skin grafting 


Correct: B (Scalp replantation using microsurgery) 
Total or subtotal scalp avulsions injuries occur when a person’s long hair becomes caught in rotating machinery. These 


potentially devastating injuries are ideally treated by scalp replantation, because the avulsed segment usually has 
preserved vessels. 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 1860 
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900) Which of the following Is the initial step in re-implantation of thumb? 


A) Arterial repair 

B) Venous repair 

C) Nerve repair 

D) Debridement and bone shortening 
E) Skin closure 


Correct: D (Debridement and bone shortening) 


Steps of re-implantation of amputated digit/limb are given below in chronological order. 


Steps of reconstruction Comments 

/re-implantation 

(in; chronological sequence) 

Bench work The key steps in preparation of the amputated part irrespective of the level of amputation 
includes 


1) Meticulous debridement 
2) Isolation and trimming of the neurovascular structures 
3) Bone shortening. 
4) After identification, the vessels and the nerves under microscope, are tagged with small metal 
clips or 8-0 sutures. 
Preparation of stump 1) Preparation is done after application of tourniquet 
2) Retracted flexor tendons are fixated with 23 G needle 
3) Artenal flow is checked after removing tourniquet. A good flow indicates a positive spurt test. 
Bone fixation Itis done using following 
| 1) For distal phalanx: Parallel K-wire fixation 
2) For middle and proximal phalanx: Lister technique 
3) For isolated finger/thumb re-implantation: Plate fixation may be reasonable. 
4) For more proximal amputations through the forearm or humerus: rigid fixation with plates and 
screws is preferred 


Tendon repair Tendon repairs are careful done using non-absorbable sutures to allow early mobilization and 
decrease adhesions. E 
Vein repair 1) Ideally, the number of venous repairs exceeds the number of arterial repairs by one, 


For example, at least three veins should be repaired if two arteries are being repaired. 
Primary repair should be done but if there is tension/missing segment, vein graft should be used. 
Arterial repair 1) Digits are supplied by two digital arteries and every attempt should be made to repair both 
digital arteries. 
2) If a single artery is being repaired, the dominant artery is repaired preferentially. For example 
ulnar digital artery is dominant in the thumb and the rest of the fingers while in small finger radial 
artery is dominant. | 
Nerve repair 1) Repair is done using monofilament 8-0 suture 
2) Adequate bone shortening usually allows a tension-free nerve repair but if there is tension or 
Bap, nerve graft ıs considered 
Skin closure and dressing 1) Meticulous hemostasis is secured 
2) The skin flaps are loosely approximated with few interrupted stiches. 
3) Exposed tendons are covered by transposing local skin flaps. 
4) Other residual raw areas may be left open to heal secondarily or covered with small split- 
thickness skin grafts. 
5) The extremity is immobilized in a plaster splint and elevated 
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Reference: 
Grabb and Smith Plastic Surgery (7"" edition): Page 843-845 


901) Which of the following is best means to determine blood flow and check arterial saturation after thumb re- 
implantation? 


A) Doppler ultrasound 
B) Plethysmography 
C) Pulse oximetry 

D) CT-angiography 

E) None of the above 


Correct: C (Pulse oximetry) 


Clinical examination of replanted thumb (capillary refill, temperature and color) is the most accurate method o look for 
saturation/circulation of replanted thumb.Pulse oximetry is preferred method to look for oxygen saturation and pulse 
rate of replanted thumb. Doppler ultrasound is used to check for adequate blood flow in case of buried/conceaied free 
flaps. 


Monitoring of replanted digit 


1) Most reliable method to check circulation in replanted digit is clinical examination by an experienced nurse (hourly for 
3 days and then 4 hourly for 2 days). The examination should look for temperature, color and capillary refill. 

2) A continuous pulse oximeter can monitor the pulse rate and the oxygen saturation within the digit. Loss of the pulse 
rate indicates arterial occlusion, whereas a fall in the oxygen saturation below 90% usually indicates venous occlusion 


Reference: 
Grabb and Smith Plastic Surgery (7” edition): Page 845 


902) A butcher cuts his left index finger and presented to regional health center immediately within 30 minutes. On 
duty doctor at regional health center refers the patient to specialized plastic surgery unit which is 1 hour away from 
regional health center. Which of the following is the most appropriate method to transport the amputated finger? 


A) Paint the amputated part with pyodine and place in an empty plastic bag 

B) Paint the amputated part with pyodine and place in a plastic bag containing dry ice 

C) Paint the amputated part with pyodine and place ina plastic bottle containing normal saline 

D) Wrap the amputated part in saline-soaked moist gauze and place in dry plastic bag that is placed in another plastic 
bag containing ice 

E) Wrap the amputated part in saline-soaked moist gauze and place in dry plastic bag with ice placed inside the plastic 
bag 


Correct: D (Wrap the amputated part in saline-soaked moist gauze and place in dry plastic bag that is placed in another 
plastic bag containing ice) 


In case of traumatic amputations, there are three primary aims: 


1) To control bleeding from proximal stump 
2) To preserve the amputated part 
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3) Early referral to specialized health care facility 


1. Wash amputated pat 
with water to remove 
Bs contamina 


4 Place ba] with amputated pan n anctner 
plastc bag wt ice 


Preservation of amputated part for transport 


Case scenario 
| Control of proximal bleeding stump 


| 
= 
| Collection and preservation of amputated part (for 
| sending to specialized health care facility) 

| 


| Incomplete, non-viable amputations 
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Management steps 

1) The amputation stump is covered with a saline-moistened gauze, 
loosely wrapped, and elevated 

2) Bleeding ıs stopped with application of compression bandages. 
3) Once the patient is stabilized, an attempt is made to collect and 
preserve all amputated parts. 

1)) The amputated part/s are wrapped ina saline-moistened gauze 
4) They are then placed in a dry, watertight, plastic bag. 

5) This plastic bag is in turn placed into another plastic bag filled with 
ice. 

The aim of cold therapy is to 

1) Delay the ill effects of warm ischemia 

2) Not to cause frost bite due to direct contact with ice. 


In these cases 
1) The wound is wrapped in moist gauze and dressing applied. 
2)Asimple splint is applied to prevent kinking of partially amputated 
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part 
3) Ice packs are placed around the distal portion of the amputated 


part. 


Note that investigations like radiography and arteriography delay transfer and increase the total ischemia time They 
should not be done at regional health center, rather they can be performed at the replantation center. 


Reference: 
Grabb and Smith Plastic Surgery (7° edition): Page 840 


903) Proper handling of a traumatically amputated digit or limb includes which of the following? 


A) Place dry in a waterproof bag 

B) Immerse in an antiseptic solution. 

C) Prep and wrapped in moistened gaure. 
D) Place on dry ice 

E) Prep and preserve in formalin 


Correct: C (Prep and wrapped in moistened gauze) 


The amputated part should be wrapped in moistened gauze and placed in a sealed plastic bag. This bag should then be 
placed in an ice water bath. Do not use dry ice, and do not allow the part to contact ice directly; frostbite can occur in 
the amputated part, which will decrease its chance of survival after replantation. 


Reference: 
1) Schwartz Principles of Surgery (10° edition): Page 1800 


2) Grabb and Smith Plastic Surgery (7° edition): Page 840 


904) Most common type of syndactyly is? Syndactyly Incidence 
Middle finger-ring finger 50% 

A) Middle finger-ring finger Ring finger-little finger 30% 

B) Ring finger-little finger Index finger-middle finger 15% 

C) Index finger-ring finger Thumb-index finger 5% 


D) Thumb-index finger 


E) index finger-middle finger-ring finger 
Correct: A (Middle finger-ring finger) 


The most commonly occurring congenital anomalies of 
the upper limb are polydactyly, syndactyly, and 
camptodactyly. 

Syndactyly refers to congenitally fused digits. 

The various types along with their incidence are 
explained below: 


In lower limb, the most frequently afflicted web space is 
the second-third toe web in the foot. 

Other important aspects of syndactyly are 

1) It is more common in males. 10-40% cases are 

genetic (autosomal dominant) 

2) Syndactyly can be complete (extending to the finger 
tips) or incomplete (extending only partially along the 
length of the digit). 

3) The thumb-index finger syndactyly although least 
common is most serious because the unequal lengths of 
fused digits cause functional as well as growth 
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disturbances, Hence these should be released before 6 In lower limb, the most frequently afflicted web space is 
months of age. the second-third toe web in the foot 

A) The ring finger-little finger deformity can later result 

in angular deformities and hence be released before 6-9 


months of age. Reference: 


Grabb and Smith Textbook of Plastic Surgery (7" 


Reference: edition): Page 891 
tie : e 
Grobb and Smith Textbook of Plastic Surgery (7" i 
edition) Page 891 906) Which of the following Is most common subgroup 


of cleft lip/palate? 


905) In upper limb, which web space is most 


commonly involved in syndactyly? A) Isolated cleft palate 
B) Isolated cleft lip 
A) 1" web space C) Cleft lip and palate 
B) 2 web space D) Unilateral cleft palate 
C) 3° web space E) Bilateral cleft palate 
D) 4™ web space 
E) 3" and 4" web space Correct: C (Cleft lip and palate) 


Although cleft lip and palate is an extremely diverse and 
Correct: C (3? web space) variable congenital abnormality, several distinct sub- 
groups exist, namely cleft lip with/without cleft palate, 


Middle finger-ring finger (3 web space) syndactyly is cleft palate (CP) alone and submucous cleft palate 
most common type. (SMCP). 
Jrd web pace The typical distribution of cleft types is 


1) Cleft lip alone: 15% 
2nd web space 2) Cleft lip and palate: 45% 
duh wab space 3) Isolated cleft palate; 40% 
Reference: 


Bailey and Love (27° edition): Page 689 


Astwed space 


907) Which of the following is common encountered secondary problem in children suffering from cleft lip/palate? 


A) Increased risk of oral carcinoma 
B) Increased risk of meningitis 

C) Increased risk of middle ear infections 
D) Increased risk of infertility 

E) Decreased life expectancy overall 
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Correct: C (Increased risk of middle ear infections) 


Common secondary problems encountered In cleft IIp/palate ee | 


Secondary problems Description Management 


Hearing problems Eustachian tube dysfunction Carly prophylactic myringotomy and grommet inser uon 
Middle ear infection (otitis media) causing 
conductive hearing loss 


Sensorineural hearing lass Hearing aid 
Speech problems Velopharyngeal incompetence (hypernasall 

quality of speech) 

Articulation problems (arise either as a Investigations are done to find exact cause 

compensatory 1) Video fluoroscopy 

mechanism to overcome velopharyngeal 2) Nasal airflow 

incompetence) studies (aerophonoscopy) 
3) Nasendoscopy 

Speech problems These are managed by 

' 1) Speech and language 

Therapy 


2) Secondary palatal surgery (intravelar 
veloplasty or pharyngoplasty) 


3) Speech training devices 
Dental problems Hypodontia Dietary advice 
Fluoride supplements 
Hyperdontia Fissure sealants 


Orthodontic treatment (disease free dentition is an 
absolute pre-requisite) 


Reference: 
Bailey and Love (27° edition): Page 689-695 


908) Which of the following is best mode of feeding in patient with complete cleft palate? 


A) Feeding using hard bottle 

B) Feeding using soft bottle 

C) Feeding using active feeding plates 
D) Spoon feeding 

E) Syringe feeding 


Correct: B (Feeding using soft bottle) 


' Breast feeding can be done in some patients with incomplete cleft limited to lip. However following modes are used for 


G feeding purpose 
1) Soft bottle feeding 
2) Feeding through modified teats (hole of the teat is enlarged) 
‘Active plates using dental impressions of upper jaw can be helpful for both feeding purpose and in reducing the width of 


cleft lip and palate prior to surgery but long term benefit is still unproven. 
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Reference; 
Bailey and Love (27" edition): Page 691 


909) Which of the following is the most appropriate time for repair of unilateral cleft lip? 


A) 3 months 
B) 5-6 months 
C) 8-9 months 
D) 9-11 months 
E) After 1 year 


Correct: B (5-6 months) 
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Delaire technique and regimen is currently used for primary repair of cleft lip and palate 


Timing of primary repair of cleft lip and palate (Delaire sequence) 


Cleft lip alone Unilateral 

Bilateral 
Cleft palate alone Soft palate 

Soft and hard palate 
Cleft lip and palate Unilateral 

Bilateral 


Reference: 
Bailey and Love (27° edition): Page 692 


910) Which of the following is best mode of feeding in 
patient with complete cleft palate? 


A) Feeding using hard bottle 

B) Feeding using squeezable bottle 

C) Feeding using active feeding plates 
D) Spoon feeding 

E) Syringe feeding 


Correct: B (Feeding using squeezable bottle) 


Infants who are unable to breastfeed because of cleft 
palate have a number of options for feeding. Regimens 
and devices have evolved to nourish the infant, 
including specialty nipples such as lamb's nipples, 
Crosscutting of standard nipples, and long soft nipples 
that place the liquid at the posterior tongue. Special 
flow bottles such as gravity flow and squeeze bottles 
allow the caregiver to carefully control the flow rate. 


5-6 months 

4-5 months 

6 months 

6 months for soft palate h 

15-18 months for hard palate 

Cleft lip and soft at 5-6 months 

15-18 months for hard palate 

Cleft lip and soft at 4-5 months 
-15-18 months for hard palate 


The strategy of each technique is low resistance to flow, 
with controllable flow rate for optimal volume and 
minimal effort by the infant. All of these techniques are 
effective, and selection is generally by personal 
preference and the baby’s acceptance of the method. 
Other key considerations are elevated head positioning 
during feeding and careful observation of feeding time 
and volume ingested. 


Reference: 
Plastic Surgery by Peter. C Neligan, Volume: Hand and 
upper extremity (7" edition): Page 571 


911) Chin implant is made up of which material? 


A) Silicone 

B) Bronze 

C) Iron 

D) Plastic material 
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E) None of the above 
Correct: A (Silicone) 


Implants are used where autologous tissue is not 
sufficient for reconstruction. Commonly used implants 
are 

1) Silicone implants 

2) Fillers (collagen and polymers) 

Osseo-integrative anchor points for prosthesis 
fixation. 

Other implant material that are available include 
polytetrafluoroethylene, and porous polyethylene. 
Silicon ts preferred over other because 

1) Itis easily sterilized by steam or irradiation 

2) It can easily be carved with a scissor or scalpel 

3) It can be stabilized with a screw or a suture. 

4) There are no known allergic reactions. 

5) Because it is smooth, it can be removed quite easily. 
The disadvantages of silicone implants are 

1) They have a tendency to cause resorption of the 
underlying bone. 

2) They have the potential to migrate if not fixed. 

3) If placed under a thin soft-tissue cover, the implant 
and its fibrous capsule may be visible which is 
cosmetically unacceptable. 


w 


Reference: 

1) Grabb ond Smith Plastic Surgery (7* edition): Page 
537 

2) Bailey and Love (27° edition): Page 638 


912) A women had undergone ulnar nerve repair in 
distal forearm after glass cut injury. By which of the 
following means, clinical recovery/progress of nerve 


growth can be assessed? 


A) Froment sign 
B) Tinel test 

C) Durkin test 
D) Adson test 
E) Phalen test 


Correct: B (Tinel test) 


Tinel’s sign purpose: To detect nerve regeneration 
When the examiner taps on a peripheral nerve distal to 
a nerve injury such as a compression neuropathy or a 
laceration, the patient will experience tingling that 
radiates distally along the course of the nerve. This 
phenomenon is called a Tinel’s sign. The most distal 
point of the pain indicates the site at which axon 
sprouting has occurred. Peripheral nerve recovery after 
a nerve injury can be assessed by observing the 
advancement of Tinel’s sign along the nerve 
(approximately 1 mm/day of advancement). 

Froment’s sign: To assess motor function of the ulnar 
nerve (to detect any weakness of ulnar nerve). A patient 
with left ulnar nerve palsy attempts to hold the paper 
by flexing the thumb IP joint using the flexor pollicis 
longus and hyperextending the thumb MP joint to 
stabilize it. 

Durkin and Phalen test are used for diagnosis of median 
nerve compression in carpal tunnel syndrome while 
Adson’s test is used to demonstrate thoracic outlet 
obstruction such as in case of accessory cervical rib. 


Reference: 
Plastic and Reconstructive Surgery (Upperlimb Volurne)- 
By Peter.C Neligan (4"" edition): Page 6 


913) How much time is taken by the tendons to heal after repair? 


A) 2 weeks 
B) 3 weeks 
C) 4 weeks 
D) 5 weeks 
E) 6 weeks 


Correct: E (6 weeks) 
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During the first four weeks of tendon healing, the tendon gain strength in a steady fashion. During the fifth and sixth 


week, there is a substantial increase in strength of tendon (usually greater than three folds). After 6 weeks, the tendon 
Bains enough strength and becomes difficult to disrupt. 


Reference: 


Plastic Surgery by Peter, C Neligan, Volume: Hand and upper extremity (7" edition): Page 273 


914) Which of the following is true about facial nerve repair? 


A) Use of polyfilament suture is preferable 

B) Fine monofilament nylon suture is preferable 

C) Continuous sutures are used 

D) Prolene is a reasonable alternative to nylon 

E) The nerve ends should remain in fixed position for at least 3 months following repair 


Correct: B (Fine monofilament nylon suture is preferable) 


Facial nerve injuries that lie behind the line joining the lateral canthus of eye to angle of mandible are repairable. 
Following options are available for nerve repair. 


Options for 
nerve repair 
Primary repair 
| 
| 


| Nerve graft 


Cross facial nerve 
graft 


Nerve transfer 


Reference: 


Comments 


1) Primary end-to-end repair gives the best results 

2) 8/0 or 10/0 monofilament nylon suture is used to repair epineurium/perineurium, under magnification, 
with 2-4 simple interrupted stiches. 

3) The primary repair should be under no tension 

1) This is most common method employed if a gap (>2.5 cm) occurs between cut ends of nerve exists 
2) Autologous nerve graft (most commonly Sural nerve) is used to achieve tensionless repair. 

3) Donor nerve serves as a tract along which the axons of damaged nerve grow from proximal to distal 
end. 

Selected axons from contralateral facial nerves are borrowed. 

It is done when there is 

1) Loss of proximal and distal nerve stump 


__2) Loss of muscles of facial expression 


Anerve with less important function is plugged into a damaged nerve. The plugged in nerve now supplies 
the damaged nerve. This option is used when 

1) No proximal stump available but distal stump intact (where new nerve can be plugged in) 

2) Viable target (facial) muscles (so that this technique may be beneficial) 


| 3) When contralateral facial nerve cannot be borrowed (e.g. Mobius syndrome) 


1) Bailey and Love (27" edition): Page 363 
2) Grabb and Smith Plastic Surgery (7 edition): Page 400-402 
3) Text book of Plastic Surgery by Nadin B. Semer: Page 312 


915) Which of the following is a suitable option for reconstruction of upper eye lid partial thickness defect involving 


50% of lid? 


A)Primary closure with local tissue advancement 
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| C) Cutler beard advancement flap 
D) Hughes sliding tarsoconjunctival flap 
E) Lower eye lid switch flap 


UBCUTANEOUS TISSUE 


Correct: A (Primary closure with local tissue advancement) 


Upper eyelid is included in zone | from reconstructive management point of view. Management depends upon 
1) Thickness of defect (partial/full) 


Thickness of defect Percentage surface area Management 
involved : 
Partial thickness < or equal to 50% Primary closure with local tissue advancement 


¢ 2) Surface area involved) 
] ‘Zone eyelid defects and their management 
N 
>50% Full thickness skin graft from opposite eye lid 
Full thickness defect <25% Primary closure with local tissue advancement 
i aided by lateral canthotomy and cantholysis 
25-75% Tarso-conjuctival flap 
Cutler-beard flap 
Tenzel semicircular flap 
>75% Lower lid switch flap 


PT> 50% 
FTSG from opposite upper lid 


dha FT > 25% FT > 75% 
| Sliding tarsoconjunctival flap, Cutler-Beard Bridge flap, Lower-lid switch flap 
` Tenzel semicreuta flap 


Reference: 
Grabb and Smith Plastic Surgery (7* edition): Page 352-354 
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916) A patient with history of being operated for 
facelift procedure now presents with complaint of 
slough in the post-auricular area. What is the most 
appropriate management of this complication? 


A) Debridement and application of split thickness skin 
graft 

B) Debridement and application of full thickness skin 
graft 

C) Debridement and plan for cervical flap 

D) Debridement and plan for free tissue transfer 

E) Minimal debridement, application of antibiotic 
cream/ointment and local wound care (allow healing 
by secondary intention) 


Correct: E [Minimal debridement, application of 
antibiotic cream/ointment and local wound care (allow 
healing by secondary intention)} 


Important complications of facelift procedure are as 
follows: 

1) Skin sloughing in retro-auricular region (most 
devastating complication) 

2) Hematoma (most common complication) 

3) Facial nerve injury (most commonly the temporal and 
marginal mandibular branches) 

4) Hypertrophic scarring. 

Skin sloughing in retro-auricular region occurs usually 
because of excessive tension on the wound following 
face lift procedure. Slough is usually noted at the area. 
There are chances of skin necrosis in 1-3% cases. 

The management is conservative, rather surgical. Step 
are as follows 

1) If the skin appears compromised at any point in the 
postoperative period, antibiotic ointment or silver 
sulfadiazine (Silvadene) cream is applied. 

2) Minimal debridement may be necessary in case of 
skin slough/full thickness wound. 

Because of rich blood supply in head and neck region, 
healing by secondary intention can be opted with 
aesthetically pleasing results. The only aspect to be 
taken care of is infection. The final scar, although 
permanent, is almost always better than would be 
anticipated from the initial wound appearance. 
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Reference: 
Grabb and Smith Plastic Surgery (7” edition): Page 511 
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917) A patient presents with severe drug refractory 
“drop attacks”. Which of the following is most 
appropriate management for this patient? 


A) Addition of another anti-epileptic drug 
B) Observation 

C) Temporal lobe resection 

D) Corpus callosotomy 

E) None of the above 


Correct: D (Corpus callosotomy) 


Surgical management of epilepsy 


The seizure focus may be resected, generally where it is 
in non-eloquent brain, or otherwise a disconnection can 
be performed. Awake craniotomy, allowing mapping 
particularly of speech centres, is increasingly employed. 
Mesial temporal epilepsy is commonly medically 
refractory and can be addressed surgically by 
amygdalohippocampectomy or resection of the 
temporal lobe including the mesial structures. The 
extent of resection is limited by the potential for 
damage to the optic tracts and to speech areas in the 
dominant hemisphere. With careful patient selection, 
cure rates of up to 70% or greater can be achieged. 
Functional or, rarely, anatomical hemi-spherectomy 
may be performed for specific epilepsy syndromes 
associated with hemiplegia, such as infantile hemiplegia 
syndrome. 

This is usually considered in the early years of life when 
plasticity and potential for functional recovery is 
greatest. 

Disconnection procedures include corpus callosotomy, 
used for patients suffering drop attacks, and subpial 
transections to isolate a seizure focus in eloquent brain 
from the surrounding cortex. 

Vagal nerve stimulators can be implanted in severe drug 
refractory epilepsy, with electrodes applied to the vagus 
nerve in the carotid sheath in the neck. This option can 


achieve effective seizure control, especially in children, 
although the mechanism is not clear. 


Reference: 
Bailey and Love (27" edition): Page 670 


918) A young patient presents with history of onset of 
sudden shooting pain along with numbness and 
tingling sensations in left arm following a road traffic 
accident. Which is the best investigation to find out 
the cause of patient symptomatology? 


A) X-ray Cervical spine 

B) MRI cervical spine 

C) X-ray chest 

D) Ultrasound chest 

E) Nerve conduction studies 


Correct: B (MRI cervical spine) 


Patient has most likely suffered an acute disc bulge in 
cervical spine following cervical injury during road 
traffic accident. MRI is best investigation that will guide 
about anatomy of cervical discs and concomitant spinal 
cord compression. 


Reference: 
Schwartz Principles of Surgery (10"" edition): Page 1714 
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919) A 29 year old male was brought to emergency 
department after road traffic accident (bike vs truck). 
Examination shows a GCS of 5 and CT scan of head 
demonstrates bilateral frontal lobe contusions of the 
brain. Which of the following is the best initial 
management in this patient? 

A) Observation alone 

B) Observation and administration of anticonvulsive 
medication for 1 week 

C) Placement of an intracranial pressure monitor 

D) Administration of 25 g of mannitol 

E) HyperventilationIn 


Correct: C (Placement of intracranial pressure monitor) 


Cerebral contusions are bruises of neural parenchyma 
that most commonly involve the convex surface of a 
gyrus, Most commonly involving orbital surfaces of the 
frontal lobes and the anterior portion of the temporal 
lobes. The etiology of the contusion is always traumatic 
and appear as high intensity areas on CT scan. Injuries 
may be seen both at the site of impact (coup) and in 
parenchyma opposite the site (contrecoup). 
Nonoperative management will involve placement of 
intracranial pressure monitor for ICP monitoring as 
blood from contusion blocks arachnoid villi causing 
obstructive hydrocephalus as well as serial imaging. In 
general, in any patient with depressed GCS (<8), an 
intracranial pressure monitor should be placed for 
management of possible intracranial hypertension. 
Nonoperative management ıs done in cases without 
neurologic compromise and no significant mass on CT 
and controlled ICP. Additionally, patients deemed to 
have a substantial contusion should receive 
anticonvulsive medication to prevent seizures in the 
early posttraumatic period Surgical intervention is done 
in cases of progressive neurological deterioration/signs 
of mass effect on CT/ or collected blood volume >50 
cm3 ml 


Reference: 
Handbook of Neuroanatomy by Mark.S Greenberg: Page 
891 


920) A diabetic patient presents with complaint of 
inability to properly see through left eye. On 
examination, there is ptosis of left eye with pupil 
reactive to light. The eye ball is deviated downwards 
and laterally. Which of the following nerve is involved) 


A) Abducent nerve 

B) Oculomotor nerve 
C) Optic nerve 

D) Hypoglossal nerve 
E) Sympathetic nerves 


Correct: B (Oculomotor nerve) 


This patient is having “Pupil-sparing oculomotor palsy”. 
Oculomotor nerve motor palsy causes ptosis with eye 
deviated “down & out.” There are two types based on 
response of pupil to light: 

1) Non pupil-sparing oculomotor palsy: Third nerve 
palsy due to extrinsic compression of the nerve will be 
associated with impaired pupillary constriction), Causes 
include: Tumors, vascular lesions (intracranial 
aneurysms), uncal herniation, cavernous sinus lesions. 
2) Pupil-sparing oculomotor palsy: Usually from intrinsic 
vascular lesions occluding vaso-nervorum causing 
central ischemic infarction, sparing parasympathetic 
fibers located peripherally in 3rd nerve. Causes include 
diabetic neuropathy, atherosclerosis (as seen in chronic 
HTN), vasculopathies, chronic progressive 
ophthalmoplegia and myasthenia gravis. 


Reference: 
Handbook of Neuroanatomy by Mark.S Greenberg: Page 


566-567 


921) Which of the following is a recognized 
complication of ventriculo-peritoneal shunt? 


A) Peritonitis 

B) Uncontrolled hemorrhage 

C) Shunt infection and blockage 
D) Cranial nerve palsies 

E) None of the above 


Correct: C (Shunt infection and blockage) 
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Shunt complications are as follows 


Shu Comments 


complication 
Under shunting 


1) It will not effectively allow CSF 
drainage and hence high pressure 
headache will be present 

2) Usually due to disconnection of 
shunt or blockage (commonly by 
cellular and proteinaceous debris) 

1) More CSF is allowed to drain than 
required resulting in low pressure 
headaches 

2) It can lead to sub-dural 
hygroma/hematoma and slit ventricle 
syndrome(in children) 

1) Remove shunt, pass external 
drain/do repeated lumber puncture to 
temporarily allow CSF drainage and 
give antibiotics. 

| 2) When CSF shows no infection, pass 
_ a new shunt again at a different site 


` Over shunting 


| Infection 


L 


Amongst all, the most common complications are 
infection and under shunting due to disconnection and 
blockage (15-20%). 


Reference: 
Bailey and Love (27* edition): Page 655, 656 


922) In comatose patient, intracranial pressure should 
ideally be measured with? 


A) intra parenchymal catheter 
B) Intraventricular catheter 

C) Subdural catheter 

D) Extradural catheter 

E) None of the above 


Correct: B (Intraventricular catheter) 


Two most commonly used options for monitoring of 
intracranial pressure in a comatose patients with 
abnormal findings on CT scans and GCS scores of <8 are 
1) Intraventricular catheters. 

2) Intra-parenchymal devices 
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Intraventricular catheters are also commonly known as 
external ventricular drains and are the most accurate 
devices to monitor intracranial pressure. There 
additional advantages are as follows 

1) Lower cost 

2) Allows therapeutic drainage of cerebrospinal fluid in 
addition to pressure measurement. 

Intra-parenchymal monitor are similar to 
intraventricular catheters but more expensive. 

Other less accurate methods to measure intracranial 
pressure are as follows: 

1) Sub-arachnoid screw 


Intra-venlcular catheter Q Brain tissue 


Intraventricular and intra-carenchymal catheters for monitoring of intra-cranial pressure 


2) Sub-dural catheter 

3) Epidural catheter 

4) Open anterior fontanelle fontanometry or 
applanation principles (in infants) 

Correct placement of these devices is counter 
confirmed by MRI. 


Reference: 

1) Schwartz Principles of Surgery (10" edition): Page 195 
2) Hand book of neurosurgery by Mark.S Green berg (8” 
edition): Page 861 

3) Article on “Comparison of parenchymal and 
ventricular intracranial pressure readings utilizing a 
novel multi-parameter intracranial access system” 
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923) Which of the following catheters used for intracranial pressure measurement has highest rate of colonization 


A) Epidural catheter 
B) Subdural catheter 

C) Intraventricular catheter 
D) Subarachnoid catheter 

E) Intraparenchymal catheter 


Correct: € (Intraventricular catheter} 


Bacteris! colonization rates are: 


1) Subdural catheter. Average 4% (range 1.10%) 

2) Intraventricular catheter. Average 10-17% (ronge 0-40%) 
3) Subarachnoid catheter Average 5% (Range 1-106) 

4) Intreparenclyimal catheter: Average 14% (Range 12-17%) 


Reference: 


Hand book of Neuroanatomy by Mark.S Greenberg (8" edition): Page 56 


924) A patient suffers from severe head injury. He is unconscious with eye opening on painful stimulus, 
incomprehensible sounds and extension of limbs. What is his GCS? 


A)3 
B)6 
q9 
D) 12 
£)13 


Correct: B (6) 


Eye opening on painful stimulus = 2 
Incomprehensible sounds = 2 
Extension to pain = 2 

Total GCS= 2+2+2 =6 

Glasgow coma scale is the best predictor of neurological outcome following head trauma. It asses three parameters: 
Best eye response, Best verbal response and best motor response with best motor response being the most important 
amongst three. 


Best eye response Best verbal response Best motor response 
Eyes opening spontaneously 4 Oriented ~ 5 Obeys commands — 
Eyes opening to speech Confused conversation 4 Localizespain 
Eye opening in response to pain = 3 


, 516 


Nw 


Inappropriate words 3 Withdraws from pain 


No eye opening 1 Incomprehensible words/ Flexion in response to pain 


sounds 
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No sound 


Reference: 
Bailey and Love (27" edition): Page 329 


925) A patient suffers from severe head injury. He is 
unconscious with eye opening on painful stimulus, 
withdraws on painful stimulus and makes 
incomprehensible sounds, What is his GCS? 


A)3 
B)6 
c)8 
D) 12 
E) 13 


Correct: C (8) 


Eye opening on painful stimulus = 2 
Incomprehensible sounds = 2 
Withdraws on pain = 4 

Total GCS= 2+2+4 =8 


Reference: 
Bailey and Love (27° edition): Page 329 


926) An unconscious patient following head trauma is 
received in surgical emergency. A rapid survey shows: 
no motor response on painful stimulus, no verbal 
response and no eye opening. What is his GCS? 


A)3 
B) 6 
c)8 
D) 12 
E)0 


Correct: A (3) 

No eye opening= 1 
No verbal response=1 
No motor response=1 


Total GCS =1+1+1=3 


Reference: 
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1 Extension in response to pain 2 


No motor response 1 


Bailey and Love (27" edition): Page 329 


927) An unconscious intubated patient who is 
admitted to intensive care unit with no eye response 
or motor response will have GCS score? 


A) 27 
8)3 
cat 
D) 10 
£0 


Correct: A (2T) 


Patients who are intubated are unable to speak, and 
hence there verbal score cannot be assessed. They are 
evaluated only based on eye opening and motor 
response scores. The suffix T is added to their score to 
indicate intubation. 

Thus in intubated patients, the maximum GCS score 1s 
10T and the minimum score is 2T. 

In this intubated patient, 

No eye opening= 1 

No motor response=1 

Patient intubated=T 

Total GCS =1+1=2T 


Reference: 
Bailey ond Love (27° edition): Page 329 


928) Which of the following Is a feature associated 
with “Pancoast” tumors (superior pulmonary sulcus 
tumors)? 


A) Spontaneous pneumothorax 

B) Horner syndrome 

C) Non-productive cough 

D) Hemoptysis 

E) Pain in the T4 and TS dermatomes 
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Correct: B (Horner syndrome) 


Pancoast tumors (superior pulmonary sulcus tumors) 
are peripheral bronchogenic carcinomas that are 
primarily determined by their location i.e. that are 
found on the apex of lune: and produce symptoms by 
involvement of ¢;.ta-pulmonary structures (adjacent to 
the cupula). These structures include 

1) Involvement of nerve roots of C8 and T1 (pain along 
the dermatomes) 

2) Involvement of the sympathetic trunk (Interruption 
of the cervical sympathetic trunk leads to miosis, ptosis, 
and anhidrasis which ıs called Horner syndrome). 

3) Compression of phrenic nerve, recurrent laryngeal 
nerve or vagus nerve 

4) Compression of a brachiocephalic vein and subclavian 
artery 

Pulmonary signs, such as cough, atelectasis and 
hemoptysis are unlikely because of peripheral location 
of tumor. 

Pneumothorax is commonly seen with rupture of 
emphysematous bullae, 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 
Page 760 


929) A 38 year old patient presents to surgical 
emergency in an unconscious state following motor 
vehicle collision. The receiving GCS score patient is 7. 
What should be the immediate next step in 
management? 

A) Administration of intravenous mannitol 

B) Intravenous fluid resuscitation 

C) Administration of intravenous steroids 

D) CT-brain (plain) with bone window 

E) Endotracheal intubation and ventilation 


Correct: E (Endotracheal intubation and ventilation) 


indications for intubation in trauma is as follows 

1) Depressed level of consciousness (patient cannot 
protect airway): usually GCSs 8 

2) Need for hyperventilation for reducing intracranial 
pressure. 


3) For paralyzing the patient for neurosurgical 
assessment. 


Reference: 

1) Hand book of neurosurgery by Mark.S Green berg (8” 
edition): Page 828 

2) Bailey ond Love (26" edition): Page 303 


930) A 28 year old male is admitted to ICU following 
head trauma. He develops seizures on fourth post: 
admission day. His urine output is 500ml/24hours, 
serum sodium: 115mEq/L, Serum osmolality: 
250m0sm and urine osmolality of 800mOsm. What is 
your diagnosis on the basis of these findings? 


A) Diabetes insipidus 

B) Cerebral salt wasting 

C) Water intoxication 

D) Symptom of inappropriate ADH secretion 
E) Renal failure 


Correct: D (Symptom of inappropriate ADH secretion) 


Following moderate to severe head injury, pituitary 
dysfunction ensues and can take form of 

1) Symptom of inappropriate ADH secretion (most 
common abnormality) 

2) Cerebral salt wasting 

3) Diabetes insipidus 

SIADH is characterized by 

1) Low plasma osmolality i.e. <280 mOsm/L (Normal 
plasma osmolality is between 280-295 mOsm/L) 

2) Hyponatremia <135 mmol/L (Normal plasma sodium 
level is between 135-145 mmol/L) 

3) Low urine output with concentrated urine (>100 
mOsm/kg) 

4) Elevated urine sodium (>20 mEq/L) 

5) Clinically euvolemia (isovolemic hypotonic 
hyponatremia ensues) 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 80-81 


931) Which of the following electrolyte abnormalities 
is most likely to be found in a patient admitted to 
neurosurgical ward with raised intracranial pressure? 
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A) Hypokalemia 

B) Hypophosphatemia 
C) Hyponatremia 

D) Hyperkalemia 

E) Hypermagnesemia 


Correct: C (Hyponatremia) 


Hyponatremia in neurosurgical patients is chiefly seen 
due to symptom of inappropriate ADH secretion 
(SIADH)and cerebral salt wasting. 

1) SIADH is by far the most common cause of 
hyponatremia encountered in surgical patients. Usual 
treatment is by fluid restriction but in neurosurgical 
patients, especially those with sub-arachnoid 
hemorrhage, the treatment is hypertonic 3% saline 
infusion because these patients have delayed ischemia 
of brain which will be aggravated with fluid restriction, 
2) Cerebral salt wasting accounts for 6% causes of 
hyponatremia in neurosurgical patients. Sodium is 
inappropriately secreted which is followed by water loss 
from body resulting in hyponatremia and volume 
depletion. Hence volume replacement is done. 


Reference: 
Hand book of neurosurgery by Mark.S Green berg (8* 


edition): Page 801 


932) A 39 year old male patient came with complains 
of severe headache and on and off seizures. After 
thorough investigations and workup, diagnosis of 
glioma is made. Which of the following is 

definitive/ primary mode of treatment for glioma? 


A) Systemic Chemotherapy 

B) Local chemotherapy 

C) Highly focused radiation therapy 

D) Surgical resection 

E) Antieplleptic drugs along with steroid 


Correct: D (Surgical resection) 


Surgical resection of glioma is mainstay of treatment. 
But most of the gliomas (except for pilocytic 
astrocytoma/Grade | glioma) diffusely infiltrate into the 
surrounding brain tissue, Hence even after careful 
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surgical resection, recurrence of glioma is the rule and 
this is one of the main reasons for poor prognosis 
(median survival rate is 12 months). It is thus said that 
surgery is “life extending” rather than curative. 


Glioma Management 


Low grade glioma | Surgical resection 
(Grade | and Il) 


High grade Surgical resection followed by 

gliomas radiotherapy along with 

(Grade Ill, Grade chemotherapy (either locally as 

Iv) carmustine wafers of systemic 
therapy with temozolomide) 

Gliomas in Eloquent brain substance/cortex 

Eloquent brain refers to specific areas of brain that 

substance directly control functions (e.g. 
primary 
motor/visual/sensory/auditory 
cortex, Broca’s area, Wernicke area). 
If tumor is found in such location, 
awake craniotomy is done that 
specifically maps the area allowing 
localized precise resection so that 
post-operative deficits are minimally 
encountered. 

Gliomas not These include 

amenable to 1) Old age patients 


surgical resection 2) Surgically unfit patients 

3) Brain stem glioma 

In such patient, treatment is primarily 
non-surgical and includes 
radiotherapy combined with steroids. 
A 44-55 Gy dose is given usually as 
“hyper-fractionation” (multiple 
smaller doses per day are used 


Medical management of gliomas is as follows: 

1) For seizure control: Anti-epileptics are added which 
include levetiracetam, phenytoin and carbamazepine. 
2) To decreased mass effect from cerebral edema and 
raised intracranial pressure: High dose steroids 
(dexamethasone) are given after ruling out abscess. 


Reference: 
Bailey and Love (27 edition) :Page 664-665 
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933) Which of the following is best treatment option for brainstem glioma in a 70 year old male patient? 


A) Complete surgical excision 
B) Sub-total resection 

C) Chemotherapy 

D) Radiotherapy 

E) Steroids 


Correct: D (Radiotherapy) 


Although surgical resection of tumor is mainstay in management of glioma, there are exceptions to this rule. Some 
patients may not be amenable to surgical resection which include 

1) Old age, surgically unfit patient 

3) Brain stem glioma 

In such patient's treatment is primarily non-surgical and includes radiotherapy. Better outcome is seen when 
radiotherapy is combined with steroids. A 44-55 Gy dose is given usually as “hyperfractionation” (multiple smaller doses 
per day are used). 


Reference: 
Hand book of neurosurgery by Mark.S Green berg (8° edition): Page 635-636 


934) A 55-year-old man who had advanced laryngeal carcinoma with bilateral neck metastasis on presentation was 
operated for radical neck dissection during with both his internal jugular veins were ligated. What is the effect of 
bilateral internal jugular vein ligation on intracranial pressure? 


A) ICP rises abruptly but does not falls back 

B) ICP rises slowly and falls back to base line slowly 
C) ICP rises abruptly and then falls back 

D) ICP initially falls but then persistent rise is seen 
E) None of the above 


Correct: C (ICP rises abruptly and then falls back) 


The cerebrospinal fluid is absorbed in arachnoid villi, which drains into venous sinus that finally end up draining into 
internal jugular veins. Bilateral jugular vein ligation will acutely block this venous outflow that will raise the intracranial 
pressure rapidly. But there venous collaterals present that open up when such a situation is encountered. This results in 
a slow venous outflow leading to a fall in raised intracranial pressure. These channels are situated are as follows: 


Special venous channels which open when bilateral internal jugular veins are ligated 


Anterior internal (epidural) vertebral venous plexus These are present around the epidural space of the 
foramen magnum. 

Inter-vertebral veins, deep cervical veins and anterior These are present around the neck muscles 

vertebral veins 
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Vertebral veins: detail showing 
venous communications 


Anterior arch of atlas (C1) (cut) 


Dura mater 


Right vertebral artery 
Anterior internal (epidural) vertebral venous plexus 
Dens (C2) (cut) 


Venous plexus of vertebral artery 


Anterior external vertebral venous plexus 
Epidural fat and anterior internal vertebral (epidural) venous plexus 


Communicating vein 

Basivertebral vein 

Intervertebral veins 

Vertebral artery with venous plexus 


Deep cervical vein 


Anterior vertebral veins 


Body of C3 cut away to show venous communications 
These vertebral venous plexus drains into right and left subclavian veins at the cervicothoracic junction. 


Thus in such a patient of neck carcinoma in which bilateral internal jugular vein ligation is anticipated, pre-operative 
workup should Include digital subtraction angiography to look for patency of these channels. 


Reference: 


Article on “Venous Outflow of the Brain after Bilateral Complete Jugular Ligation”: Turkish Journal of Neurosurgery” 


935) A patient is diagnosed of having an infra-tentorial/posterior cranial fossa lesion on imaging. Which of the 
following is associated with this lesion? 


A) Anosmia 

B) Multiple cranial nerve palsies 
C) Astereognosis 

D) Bi-temporal hemianopia 

E) Acalculia 


Correct: B (Multiple cranial nerve palsies) 
Cerebellum and brain stem are located below tentorium in the posterior cranial fossa. Various tumors which can occur 
in infra-tentorial location are 


1) Glioma of brain stem (in adults) 
2) Pediatric tumors (in older children >1 year) include: Medulloblastoma, ependymoma, pilocytic astrocytoma 
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Anatomy of the Brain (Medial) 


infratentorial area 


Initial symptoms include diplopia, vertigo, ataxia and bilateral limb weakness. 
Varlous signs resulting from tumors in posterior cranial fossa (intra-tentorial tumors) are listed below 


1) Multiple rasa nerve palsy wil ith long tract si signs ; (usually associated with brain stem compression) 
2) Rapid onset of deterioration/coma (obstructive hydrocephalus) 
3) Bilateral motor deficits at onset 
4) Nystagmus (horizontal movements lost, vertical preserved) 
5)  Constricted pupils (miosis) 
6) Disturbed respiration 
Reference: 


Hand book of neurosurgery by Mark.S Green berg (8" edition): Page 301 


936) A 40 year old patient presents with complaints of B) Vestibular Schwannoma 
522 gradual development of double vision (diplopia) and C) Brain stem glioma 
loss of ability of smell (anosmia). On examination, he is D) Medulloblastoma 
having ipsilateral optic atrophy and contralateral E) Pituitary adenoma 
papilledema, What is the likely cause? 
A) Olfactory groove meningioma Correct: A (Olfactory groove meningioma) 
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This is having “Foster-Kennedy syndrome” due to tumor 
of anterior skull base (olfactory groove meningioma) 


Patterns of deficit gen 
tumors 

Tumor location 
Pituitary 

(e.g. pituitary adenoma) 
Cerebellopontine angle 
(e.g. vestibular 
schwannoma) 

Anterior skull base 

(c.g. olfactory groove 
meningioma) 


Occipital (e.g. glioma, 
metastasis) 

` Parietal (dominant 
hemisphere) 


| Parietal (e.g. glioma) 


Temporal (e.g. glioma) 


Frontal (e.g. glioma) 


Brainstem (e.g. brainstem 
, glioma) 


Posterior fossa (e.g. 
medulloblastoma) 


Reference: 


ly associated With certain 


Expected deficit 

1) Bitemporal hemianopia 
2) Gaze palsies 

1) Hearing loss 

2) Balance disturbance 

3) Tinnitus 

1) Anosmia 

2) Ipsilateral optic atrophy 
3) Contralateral papilledema 
(Foster- Kennedy syndrome) 
Homonymous hemianopia 
with central sparing 

1) Acaleulia 

2) Agraphia 

3) Left-right disorientation 
4) Finger agnosia (Gerstmann 
syndrome) 

1) Sensory inattention 

2) Dressing apraxia 

3) Astereognosis 

1) Memory disturbance 

2) Contralateral superior 
quadrantanopia 

3) Dysphasia (dominant 
hemisphere) 

1) Personality change 

2) Gait disturbance 

3) Urinary incontinence 

1) Multiple cranial nerve 
deficits 

2) Long 

tract signs; nystagmus 
Ataxia; hydrocephalus 


Bailey and Love (27" edition): Page 664 


937) A 50 year old patient presents with complaints of 
unilateral hearing loss and tinnitus, She also has gait 
balancing problem. What clinical diagnosis should be 


suspected? 


HEAD AND NECK 


A) Meningioma 

B) Arachnoidal cyst 

C) Schwannoma of 5" cranial nerve 
D) Vestibular schwannoma 

£) Glomus tumor 


Correct: D (Vestibular schwannoma) 


This patient is most likely have to have vesticular 
schwannoma (acoustic neuroma) which is a cerebello- 
pontine angle tumor. All other options are also 
cerebello-pontine angle tumors but there are not 
consistent with patient’s symptoms. 

Vestibular schwannoma (also known as acoustic 
neuroma) a nerve sheath tumor that arises from the 
Schwann cells of the vestibular division of VIII cranial 
nerve (vestibule-cochlear nerve) within the internal 
auditory canal. It is one of the main cerebello-pontine 
angle tumors (other differentials include epidermoid 
cyst, meningioma and secondary metastasis). The 
presenting features are 

1) Progressive unilateral sensorineural hearing loss and 
tinnitus (most common presenting complaints) 

3) Vestibular symptoms of imbalance or unsteadiness. 
4) Brain stem involvement in advanced disease is 
evident by cranial nerve involvement (with Vth 
nerve/facial nerve being the earliest nerve to be 
involved, others include VII, IX,X, XI, XII, III, IV, VI). And 
clinical features e.g. ataxia, weakness and numbness of 
the arms and legs 

5) Involvement of cerebellum 

6) Obstructive hydrocephalus with raised intracranial 
pressure. 

MRI with gadolinium contrast is gold standard test. 
Hearing function tests also help in diagnosis and 
management. 

Treatment is as follows 


Management of vestibular schwannoma 


Type of vestibular Management 
schwannoma 
Intra-canalicular (<1.5cm) Surveillance is done 
(CT/MRI) with serial hearing 


tests 
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Intermediate/Medium size Surgery excision is done. 
(1.5-4em) Approaches include 

1) Trans-labyrinthine + retro 
sigmoid approach 

2) Middle cranial fossa 
approach (preserves hearing 
in small tumors) 

1)Surgical excision 

2) Ventnculo-peritoneal 
shunt for associated 
hydrocephalus 


Large lesions (>4cm) 


For poor surgical candidates e.g. not fit for surgery or 
refusing surgery, stereotactic radiosurgery (Cyber 
knife/X-ray knife/Gamma-knife) is used. It affectively 
delivers radiotherapy to the tumor in focused manner 
with minimal damage to surrounding tissue. It is also 
the treatment option for residual tumor after surgery. 
Conventional external beam radiotherapy, however has 
no role in management of acoustic neuroma because of 
poor tolerance of central nervous system to radiation. 


Reference: 

1) Bailey and Love (27° edition): Page 667 

2) Diseases of Ear, Nose and Throat by Dhingra (6* 
edition): Poge 112-114 


938) Which of the following is most frequent cause of 
bi-temporal hemianopia? 


A) Olfactory groove meningioma 
B) Vestibular Schwannoma 

C) Brain stem glioma 

D) Medulloblastoma 

E) Tumors of mid-optic chiasm 


Correct: E (Tumors of mid-optic chiasm) 


Tumors of mid-optic chiasm frequently manifest in form 
of bitemporal hemianopia and include pituitary 
adenoma and craniopharyngioma. 


1) Pituitary adenoma (non-secreting, macro- 
adenomas): 

They grow from below upwards causing compression of 
optic chiasm from below resulting in bi-temporal 
hemianopia with initial supero-temporal defects. T1- 
weighted sagittal MRI shows “dumbbell shaped” mass 


in sellar and supra-sellar region. 


2) Craniopharyngioma: 

The initial defect frequently involves both infero 
temporal fields because the tumor compresses the 
chiasm from above and behind damaging the upper 
nasal fibers, These are evident as sellar erosions and 
calcification on radiographs and as cystic mass with 
calcification on CT scan, They should be excised 
surgically, however if complete surgical excision is not 
possible then optic nerve decompression, followed by 
partial resection and adjuvant radiotherapy is 
recommended. 

For both pituitary adenoma and craniopharyngioma, 
surgical resection is done via trans-sphenoidal approach 
if the lesion isin sella and via frontal craniotomy 
approach if lesion has supra-sellar extension. 

Olfactory groove meningioma is associated with Foster- 
Kennedy syndrome. Vestibular schwannoma most 
commonly presents as progressive sensorineural 
hearing loss and tinnitus. Medulloblastoma is an infra- 
tentorial primitive neuroectodermal tumor of older 
children and presents with symptoms such as ataxia, | 
obstructive hydrocephalus, cranial nerve palsies etc. 


| 
Reference: | 
Kanski’s Clinical Ophthalmology (7° edition): Page 810- 


812 


939) A patient presents with history of seizures and 
projectile vomiting is admitted for workup. On 
contrast enhanced CT scan, a diagnosis of “ring - 
enhancing” lesion is made. Which of the following is 
the likely cause? 


A) Moya Moya disease 

B) Cerebral hydatid cyst 

C) Brain abscess 

D) Subdural empyema 

E) Intracerebral hemorrhage 


Correct: C (Brain abscess) 


Differential diagnosis of “ring-enhancing lesions” on 
contrast enhanced CT scan usually at grey-white matter 
interface include 

1) Brain abscess 
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2) Brain tumors (metastatic tumors and gliomas) 
Diffusion-weighted MRI is a valuable tool to 
differentiate between abscess and tumor, 


Diffusion weighted MRI 
1) Abscess: usually brighter than tumor (exhibits 
high intensity signals/prominent restricted 


diffusion) 
2) Tumors are less bright than abscess. 


The distinction between abscess and tumor has 
important management implications, since 

1) Abscesses generally require urgent drainage while 
tumors require surgical 
excision/radiotherapy/chemotherapy 

2) In case of mass effect caused by abscess, high dose 
steroids are not given while they are first line drugs in 
decreasing intracranial pressure and edema resulting 
from tumor. 


Reference: 
Bailey and Love (27* edition): Page 656, 657, 665 


340) What 54 year old female presents with 
complaints of morning headaches with occasional 
vomiting. She gives a history of breast cancer. On 
examination, weakness is noted in left arm. An MRI 
reveals a diffuse multiple metastatic neoplasms 
distributed throughout the brain substance, Which of 
the following is best treatment option in this case in 
addition to administration of corticosteroids? 


A) Surgical excision of all deposits 

B) Whole brain radiotherapy 

C) Chemotherapy 

D) Radiotherapy combined with chemotherapy 
E) Surgical excision of all deposits with chemo- 
radiotherapy 


Correct: B (Whole brain radiotherapy) 


Management cerebral metastasis 


If 1-3 brain 1) Surgical If surgical access is 
metastasls resection of not possible then 
found metastasis Is whole brain 

done 


HEAD AND NECK 


2) Surgical radiotherapy is 
resection when done. 
combined with 

post-operative 

whole brain 

radiotherapy 

have better 

survival rates 

then surgical 

resection alone 


If multiple Multiple brain Whole brain 

brain lesions with no radiotherapy 4 

metastasis (>3) mass effects Steroids 

found 
Multiple brain Surgical resection 
lesions with mass considered for 
effects (e.g.a acute 
large life decompression of 
threatening cranial cavity. 
lesion causing If not possible then 
raised intra- radiotherapy can 
cranial pressure) be used as an 

alternative 
Reference: 


1) Hand book of neurosurgery by Mark.S Green berg (8"" 
edition): Page 802, 803 
2) Bailey and Love (27" edition): Page 158 + 


941) A 40 year old female is diagnosed with metastatic 
small cell carcinoma of lungs. Workup reveal multiple 
small tumor deposits in brain (especially at the 
junction of white matter and gray matter of brain). 
What should be the management in this patient with 
regards to cerebral metastasis? 


A) Surgical excision of all deposits 

B) Radiotherapy alone 

C) Chemotherapy alone 

D) Radiotherapy combined with chemotherapy 
E) Surgical excision of all deposits with chemo- 
radiotherapy 


Correct: D (Radiotherapy combined with chemotherapy) 


Multiple cerebral metastasis at junction of grey and 
white matter are not amenable to surgical resection. 
Radiotherapy is usually done in such cases. But if the 
primary tumor is small cell carcinoma, chemotherapy is 
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combined with radiotherapy for management of Recurrent brain metastasis after failure of initial 
cerebral metastasis. treatment is usually treated with high dose 
radiotherapy 


Management of small cell lung cancer (SCLC) 


Reference: 
Management of small cell lung cancer with cerebral 1) Hand book of neurosurgery by Mark.S Green berg (8° 
metastasis edition): Page 802, 803 
Treatment of Usually treated No surgical 2) Bailey and Love (27" edition): Page 158 
primary tumor with resection required, 
chemotherapy 942) Which of the following will result In case if a large 
(+/- radiotherapy) cyst is found in third ventricle of brain? 
as response is 
credent; A) Norrnal pressure hydrocephalus 
Ifno brain Even in the Prophylactic whole B) Obstructive hydrocephalus 
metastasis absence of macro- brain radiotherapy iR 
identified metastasis, micro- is done that C) Cornmunicating hydrocephalus 
PEIEE ae reducesthe D) Intracerebral hemorrhage 
present incidence of E) None of the above 
symptomatic brain 
metastasis and Correct: B (Obstructive hydrocephalus) 
increases survival 
1f1-3 brain Surgical resection If surgical access is Normally the cerebrospinal fluid is formed by choroid 
metastasis of metastasisis not possible then plexus found in the walls of lateral ventricles, Fromm 
found donet radiotherapy, Js there, it flows via foramen of Monro towards 3” 
Radiotherapy fion. aa ventricle. From 3'* ventricle the CSF flows via the 
If multiple Multiple SCLC Radiotherapy ú ‘ 
biain biainlesnswith chemotherapy’ cerebral aqueduct into 4 ventricle and then exits to 
metastasis (23) _no mass eects the subarachnoid space via the midline foramen of 
found Multiple SCLC ` Surgical resection Magendie and the lateral foramina of Luschka. 
brain lesions with considered for A large cyst in third ventricle will cause obstructive 
mass effects (e.g. acute hydrocephalus which will manifest as rapidly 
a large life decompression of deteriorating neurology of patient and coma which may 
threateninglesion cranial cavity. If result in death of patient if immediate measures are not 
causing raised not possible then taken to relieve the increased intracranial pressure. 
intra-cranial radiotherapy can Various causes of hydrocephalus are explained below 
pressure) be used as an 
_altemative 


TEE Li i E) 
Due to excessive CSF production Choroid plexus papilloma/carcinoma 


Due to impairment in normal flow of —1)Obstructive hydrocephalus _Lesions with in the ventricle 
526 cerebrospinal fluid | Lesion in the wall of ventricle 
Lesion outside the ventricle with a 
mass effect ae 
2)Communicating hydrocephalus Meningitis 


Sub-arachnoid hemorrhage 
Raised proteins in CSF 


IMM Q-BANK SURGERY 4” EDITION 


Beanscamer 


HEAD AND NECK 


Reference: 
Bailey and Love (27" edition): Page 653, 656 


943) Tumors from which of the following sites have highest incidence of cerebral metastasis? 


A) Lungs 

B) Breast 

C) Melanoma 
D) Kidneys 
E) Prostate 


Correct: A (Lungs) 


Cerebral metastases are the most common intracranial tumors (primary brain tumors representing only 1.5% of total 
brain tumors), The tumors of origin and their contribution to the burden of cerebral metastases is shown below. 


Tissue/of origin for brain metastases = 


Lungs 40% 

Breast 15% 

Melanoma 10% 

Renal/genito-urinary 10% 

Other/Unknown 25% 
Reference: 


Bailey and Love (27° edition): Page 663, 664 
944) Which of the following is most common cause of obstructive hydrocephalus? 


A) Aqeductal stenosis 

B) Lesion in the wall of ventricle 

C) Lesion outside the ventricle with a mass effect 
D) Meningitis 

E) Sub-arachnoid hemorrhage 


Correct: A (Aqueductal stenosis) 


Most common overall cause of obstructive (non-communicating) hydrocephalus (HCP) are congenital causes. These 
include: 

a) Chiari Type 2 malformation and/or myelomeningocele 

b) Chian Type 1 malformation 

c) Primary aqueductal stenosis 

d) Secondary aqueductal gliosis 

e) Dandy Walker malformation 

f) X-linked inherited disorder 

Most common cause of communicating HCP are acquired which include: 
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a) Infections: usually post-meningitis-most common cause 
b) Post-hemorrhagic-2nd most common cause 


Reference: 
Hand book of Neurosurgery by Greenberg: Page 394 


945) A 44 year old male patient presents with complaints of pain in left arm aggravated by movement of neck and 
shoulder girdle. Initially pain was predominant symptom but now it is accompanied by weakness and numbness for 
last few days. He gives history of fall from bike and a minor head injury. Which of the following investigation will be 
most helpful to for diagnosis and management? 


A) X-ray neck 

B) CT-scan 

C) MRI 

D) CT-Myelography 
E) Spinal cord biopsy 


Correct: C (MR!) 


The clinical features of patient are consistent with cervical disc herniation, for which MRI is most useful. 

Usually following minor trauma, an acute disc herniation presents as follows 

1) Initially there ıs local pain and tenderness at affected site 

2) This ıs followed several days later by radicular pain (cervical radiculopathy), weakness and numbness in the 
distribution of affected nerve root. 

3) Pain is aggravated by movement of cervical spine. 

4) If spinal cord is compressed by herniated disc, spasticity and weakness of limbs occur and in severe cases, there may 
be accompanying urinary retention. 

Various types of disc herniation and there symptoms are explained below 


Cervical disc herniation and symptoms by level 


Level Frequency (%) Root injured Reflex Weakness Numbness 

c4-C5 2 5 - Deltoid Shoulder 

C5-C6 19 c6 Eca Biceps J Biceps brachii er Thumb 

6-7 6e g VG 7 Triceps Wrist extensors (wrist | Second and third 
drop) digits 

ami 10 Fan t= "— Intrinsicmusclesof Fourth and fifth 
hand digits 


MRI of the cervical spine is investigation of choice because 

1) It will demonstrate the location of the disc bulge 

2) It will demonstrate the extent of the disc bulge 

3) It will demonstrate any compression on spinal cord. 

Alternative to MRI is CT myelography (often indicated in patients who cannot have MRI scans or when anatomic bone 
details are essential in making a management decision). 

Surgical options for symptomatic disc herniation include 

1) Anterior cervical discectomy and fusion 
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2) Cervical total disc replacement (Preserves motion at operated levels and protects adjacent segments disease in long 
term) 


Reference: 

1) Sabiston Textbook of Surgery (20” edition): Page 1949, 1950 
2) Bailey and Love (27" edition): Page 474 

3) Schwartz Principles of Surgery (10” edition): Page 1740 


946) A patient complains of weakness in wrist extension and numbness in lateral forearm. Which of following nerve is 
effected? 


A) C5 
B) C6 
fake 
D) c8 
E)T1 


Correct: B (C6) 


Peripheral nerves that supply the muscles and their nerve root values are given below in the table 


Root level Sensation Motor Reflex 

cs 5 Lateral upper arm Deltoid Biceps 

c6 Lateral forearm Wrist extension Brachioradialis 

a Middle finger Triceps Triceps 

cs Little finger Finger flexors 

Tl Medial forearm Interossei - 

1 Anterior thigh Psoas - 

2 7 a o Anei thigh/groin Quadriceps ie SS i 
B —— i Anterior and lateral thigh Quadriceps - 

ud > Medial leg and foot ~ Tibialis anterior Knee jerk 

LS Lateral leg and first dorsal Extensor hallucis longus z 

web space 

Fsi Š EN Lateral and plantar foot Gastrocnemius/Perineals Achilles 
Reference: 


Bailey and Love (27° edition): Page 439 


947) Which of following is true regarding suicidal 
hanging attempts? 


A) Cervical fractures common 

B) Death occurs because of arterial occlusion 

C) Sustained brain damage is uncommon 

D) Tracheal cartilage fracture leads to sudden death 
E) Compression of spinal cord leads to immediate 
apnea 


Correct: B (Death occurs because of arterial occlusion) 


Most common cause of death in hanging (suicidal or 
judicial) is due to combined effect of 

1) Obstructive asphyxia 

2) Interfered cerebral circulation (arterial obstruction) 


Mechanism of death in suicidal hanging 

In suicidal attempts, the main mechanism is mechanical 
constriction of structures of neck by constricting 
element around neck that initially impairs venous 
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drainage followed by arterial occlusion, thus interfering 
with cerebral circulation, Unlike judicial hanging, patient 
does not fall from height and absence of “pull” on 
cervical vertebrae does not leads to early 
unconsciousness before death. Signs of congestions 
such as petechie, congested face are present. 


Cause of death in judicial hanging 

In judicial hanging, the person is allowed to fall from 
height resulting in a long drop. This causes a sudden pull 
on cervical vertebrae which result in fracture dislocation 
at C2-C3 (“hangman fracture”). The upper cervical cord 
is torn from the vertebral movements or is separated 
from its junction with the medulla resulting in 
immediate unconsciousness. But at this stage, the 
cardiac and respiratory activities may continue even for 
up to 10-15 minutes. Congestive changes are absent 
because of rapid cessation of cerebral circulation by the 
sudden suspension of the body. 


Reference: 
Textbook of Forensic Medicine and Toxicology by 
Krishan (6* edition): Page 244 


948) Bleeding from ruptured Berry aneurysm will go 
into which space? 


A) Extradural space 

B) Subdural space 

C) Subarachnoid space 

D) Intra-thecal space 

E) Space between two cerebral hemispheres 


Correct: C (Sub-arachnoid space) f 


Arteriovenous malformation or aneurysm rupture leads 
to sub-arachnoid hemorrhage. This is because the majer 
cerebral and cortical blood vessels pass through 
subarachnoid space (that lies between pia and 
arachnoid membrane) 


Arachnoid villus 
in dural sinus 


N Chorold artery 
> In choroid ' 


a KE | plexus 
— 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 1728 | 


949) A patient with suspected lumbar disc herniation is having sensory loss over lateral most part of dorsum of foot 
along with a diminished ankle jerk. At which level the disc herniation has most likely occurred? 


A) L1-L2 
B) 2-13 
C) L3-L4 
D) L4-L5 
E) L5-S1 


Correct: E (L5-S1) 


L5-S1 herniation will result in compression of $1 nerve root that supplies: 
1) Sensory innervation to lateral part of dorsum and plantar surface of foot 
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2) Motor supply to gastrocnemius/perineal muscle. 
3) Mediates the reflex of Achilles tendon (Deep tendon reflex). 
The resultant effects of disc herniation at L4-L5 and L5-51 are show in diagram at bottom 


Clinical features of herniated lumbar nucleus pulposus 
Level of herniation Pain Numbness Weakness Alrophy Reflexes 
F \ 
i y Changes 
4 uncommon 
in knee and 
Dersiieson Minor ankle jerks, 
of great toe hamstring 
and foot; reflex 
Stree diminished 
heels; foot orabsent 
Lateral leg, drop may 
j first 3 102s | occur 
Over Plantar R 
sacro- flexion of 
iliac foot and 
Joint, great toe 
hip, = may be 
see: affected; 
atera! difficulty j 
ji Back of a Ankle jerk 
fa calf, lateral walking on diminished 
L5-S1 disc; heel, foot | ‘°° . | orabsent 
Tst sacral toheel iot Gastrocnemi- 
nerve root uoe us and soleus 


Reference: 
1) Bailey and Love (27th edition): Page 439 


2) Netter Atlas of Human Pathology: Page 504 


950) A 60 year old male had a history of fall during a walk in park resulting in head injury. His condition remained 
stable after the impact until after a month when he started having headache and his neurological status began 
deteriorating. Which of following is responsible for these symptoms? 


A) Chronic subdural hematoma 

B) Extradural hematoma 

C) Intracerebral hemorrhage 

D) Sudden pontine hemorrhage 

E) Acute subdural hematoma 

Correct: A (Chronic subdural hematoma) 


Chronic sub-dural hematoma usually occurs in elderly patients who are taking anti-platelet {e.g. aspirin) or anti- 
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coagulant therapy (e.g. warfarin). The inciting i ee 
agent is usually a recent trauma that is usually overlooked. The blood clots in subdural space and clinical deterioration 
occurs due to osmotic expansion of a degrading clot over days/weeks which includes 

1) Focal neurological deficit 

2) Altered mental status 

3) Seizures 

4) Metabolic abnormalities. 

Non-contrast CT scan may show following findings 

1) Diffuse hypodense cresenteric collection tracking between the dural and the brain, As the subdural space (between 
dura and arachnoid layers) ıs a free space, blood spreads freely across the space compared to extradural hematoma 
where tightly adherent dura prevents generous spreading of blood, converting it into a biconvex shape. 

2) Recent bleeding may appear isodense/hyperdense 

3) Acute-on-chronic subdural hematoma may be seen as mixed density. 


Management of chronic subdural hematoma 

1) Reversing anticoagulation (using vitamin K or administering tresh frozen plasma) is necessary 

2) Conservative management by administration of corticosteroid in a small number of patients with minor bleeds having no 
symptom or only headaches is justified. 

3) Mainstay of management in majority ts burr hole and evacuation of clot. 

4)  Ifpatient is clinically stable, a wait of 7-10 days is allowed in order for platelet functions to recover following with drawl of 
aspitin/clopidogrel and allowing the blood clot to lyse, 

5) If clinically unstable, urgent operation Is indicated. 

6) (If fluid re-accumulates after initial burr hole treatment, then a formal craniotomy may be required, 


In short, chronic subdural hematoma on CT > Reverse anti-coagulation (FFP/Vitamin K) > Do burr hole and evacuation 
> Blood re-accumulates > Conversion to formal craniotomy 


Reference: 
Bailey ond Love (27° edition); Page 335 


951) A 50 year old male presented to surgical emergency with complain of headache and decreasing level of 
consciousness, He gives history of road traffic accident 10 days back during which he suffered blow to he 
ad. Non-contrast CT of head shows hypodense area, What is the most likely diagnosis?? 


A) Chronic subdural hematoma 
B) Extradural hematoma 

C) Intracerebral hemorrhage 

D) Sudden pontine hemorrhage 
E) Acute subdural hematoma 


Correct: A (Chronic subdural hematoma) 


Chronic sub-dural hematoma usually occurs in elderly patients who are taking anti-platelet (e.g. aspirin) or anti- 

coagulant therapy (e.g. warfarin). The inciting agent is usually a recent trauma that is usually overlooked. The blood clots 
in subdural space and clinical deterioration occurs due to osmotic expansion of a degrading clot over days/weeks which 
includes 

1) Foca! neurological deficit 
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2) Altered mental status 

3) Seizures 

4) Metabolic abnormalities, 

Non-contrast CT scan may show following findings 


1) Diffuse hypodense cresenteric collection tracking between the dural and the brain. As the subdural space between 


dura and arachnoid layers is a free space, blood spreads freely across the space compared to extradural hematoma 
where tightly adherent dura prevents generous spreading of blood, converting it into a biconvex shape. 

2) Recent bleeding may appear isodense/hyperdense 

3) Acute-on-chronic subdural hematoma may be seen as mixed density. 


A: Non-contrast CT scan showing diffuse, hypodense, sickle shaped collection tacking between the dural and the brain. 
B: Sickle (for comparison) 


Reference: 
1) Bailey and Love (27" edition): Page 335 
2) Washington Manual of Surgery (7"" edition): Page 204, 205 


952) Which of the following is contraindication to lumbar puncture? 


A) Meningitis 

B) Encephalitis 

C) Intubated patient 

D) Raised intracranial pressure due to space occupying lesion 
E) Patients on anti-platelet therapy 
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Correct: D (Raised intracranial pressure due to space occupying lesion) 


suggestion of raised intracramial pressure (papilledema), depressed level of 
consciousness, or focal neurological signs suggesting a cerebral lesion, until 
imaging (by CT or MRI) has excluded a space occupying lesion or 


Contralndications of lumbar puncture Comments 
1) Raised intracranial pressure If there is a cranial space-occupying lesion causing raised intracranial 
pressure, LP presents a risk of downward shift of intracerebral contents | 
(coning) Consequently, LP is contraindicated if there is any clinical | 


hydrocephalus 
2) When there ts a risk of local hemorrhage LP can be safely performed in patients on antiplatelet drugs or low-dose 
(thrombocytopenia. disseminated intravascular heparin, but may be unsafe in patients who are fully anticoagulated due to 
coagulation or anticoagulant treatment) the increased risk of epidural hematoma. 
3) Skin infection near the site of the lumbar - 
puncture 


4) Acute spinal cord trauma 


Reference: 

Davidson Principles and Practice of Medicine: Poge 1154 

953) Which of following signs in a patient of head raised intracranial pressure. At this stage, there 1s 

injury, alerts a neurosurgeon? danger of herniation of cerebellar tonsils into foramen 
magnum which then compresses on vasomotor nd 

A) Bradycardia respiratory center of medulla in brainstem. This « an 

8) Hypotension indication of urgent surgical decompression, ot! ~1 wise 

C) Vomiting death may ensue. 


D) Tachycardia 
E) Decreased urine output 


Reference: 
Bailey and Love (27° edition): Page 328 


Correct: A (Bradycardia 
si ta 954) Which of the following is most common benign 


: Piss i ? 
Bradycardia, hypertension and irregular respiration BANADO 


constitute Cushing’s triad and is sign of significantly — 
A) Meningioma 


8) Glioblastoma 

C) Ependymoma 

D) Medulloblastoma 
E) Pituitary tumors 


Correct: A (Meningioma) 


Most common benign brain tumor is meningioma 
Astrocytoma is the most common supra-tentorial tumor 
in pediatrics and adulthood 

Astrocytoma are the most common intra-axial primary 
brain tumors. Amongst astrocytoma, the Glioblastoma 
multiform is the most common variant and also the 


Tonsillar cone: Downward displacement of the cerebellar tonsils below the most malignant variant 
level of the foramen magnem 


534 


IMM Q-BANK SURGERY 4” EDITION 


Beanscamer 


Reference: 

1) Bailey and Love (27" edition): Page 665 

2) Davidson Principles and Practice of Medicine: Page 
1213 

3) Handbook of Neuroanatomy by Mark. $ Greenberg: 
Page 614-616 


955) A 60-year-old otherwise healthy woman presents 
to her physician with a 3-week history of severe 
headaches. A contrast CT scan reveals a small, circular, 
hypodense lesion with ring like contrast enhancement, 
Which of the following is the most likely diagnosis? 


A) Brain abscess 

B) High-grade astrocytoma 
C) Parenchymal hemorrhage 
D) Metastatic lesion 

E) Toxoplasmosis 


Correct: D (Metastatic lesion) 


The CT findings are consistent with any of the suggested 
lesions. However, the most likely diagnosis in an 
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immunocompetent patient is metastatic disease, which 
has an incidence of approximately 150,000 to 250,000 
cases per year as compared to primary intracranial 
tumors, which have an incidence of 35,000 per year 
Roughly 15% to 30% of cancer patients develop 
intracranial metastases during the course of their 
disease. The cancers that most frequently metastasize 
to the brain parenchyma include those of the lung, 
breast, kidney, gastrointestinal (GI) tract, and 
melanomas. Leukemia shows a predilection for the 
leptomeninges. A large majority of these lesions 
become symptomatic owing to mass effect from white 
matter edema. 

Immunocompromised patients are at increased risk for 
toxoplasmosis and central nervous system lymphomas. 
Both immunocompetent and immunocompromised 
hosts can develop pyogenic brain abscesses, which 
typically occur in the setting of known infection (which 
can spread either locally or hematogenously). 


Reference: 
Pretest Surgery: MCQ 467 


956) A 60 years old lady visited her daughter last night. Next morning she is found dead in her bathroom in the bath 
tub. On detailed autopsy, bilateral sub-frontal contusions were noted along with sub-arachnoid and intracerebral 


hemorrhage. What is the likely cause of death? 


A) Drowning 

B) Fall 

C) Myocardial infarction 
D) Neurogenic shock 

E) Arrhythmias 


Correct: B (Fall) 


There are two possibilities 


1) Either a slip resulting in a fall had caused a head injury resulting in traumatic sub-arachnoid/intra-cerebral 


hemorrhage/contusions 


2) Spontaneous sub-arachnoid hemorrhage occurred first that resulted in fall onto the floor resulting in further head 


injuries (contusions) 


Differentiation between these two conditions can be difficult at most instances. 


Reference: 


Textbook of Forensic Medicine and Toxicology by Krishna Vij (6° edition): Page 285 


957) A middle aged patient presented with complains of seizures and projectile vomiting. CT brain shows a supra- 
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tentorial homogenous, densely enhancing space occupying lesion/mass with a broad base of attachment along the 
convexity of dura (dural border). What is the likely diagnosis? 


A) Medulloblastoma 
B) Meningioma 

C) Glioblastoma 

D) Ependymoma 

E) Oligodendroglloma 


Correct: B (Meningioma) 


Investigations for meningioma and suggestive findings are given below 


Investigations Findings of meningioma 


On contrast 1)Meningioma appear as homogencous, densely enhancing mass 
enhanced 

CT-brain 2) There 1s broad base of attachment along dural border 

On MRI 1)Most meningioma enhance with gadolinium 


2) Calcifications appear as signal voids on MRI 
3) It gives information regarding patency of dural venous sinuses 
4) Dural tail is a common finding 


Some additional facts about meningioma are: 

1) It is most common benign primary tumor of brain. 

2) Itis most commonly found along falx convexity or sphenoid bone. 

3) It ts frequently calcified 

4) “Psammoma bodies” are classical histologic findings. 

5) Meningioma arise from arachnoid layer of meninges 

6) They are most commonly seen in females with peak incidence at 45 years. 

7) Complete surgical excision is mainstay of treatment. 

8) If complete surgical resection not possible then subtotal resection with radiotherapy done. 
9) If surgery is not possible, stereotactic radiosurgery or cerebral embolization is palliative option. 
10) Recurrence is common (10% for total excision, 30% for subtotal excision). 


Reference: 
Handbook of Neurosurgery by Mark. $ Green berg: Page 692 


958) A 45 year old lady is being operated for a meningioma that is compressing left parietal lobe of brain. She is right 
handed. Which of the following is consistent with dominant parietal lobe dysfunction? 


A) Hemi-sensory inattention 

B} Complex hallucinations 

C) Cranial nerve palsies 

D) Gerstman syndrome 

E) Homonymous hemianopia with macular sparing 
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Correct: D (Gerstman syndrome) 


Gerstman syndrome occurs due to involvement of dorninant parietal lobe (left angular gyrus) characterized by 
1) Agraphia 

2) Acalculia 

3) Dyslexia 

4) Finger agnosia 

5) Right to left disorientation. 

Tumors produce different signs and symptoms depending upon their location as shown below: 


Location of tumor Symptoms and signs 


Frontal lobe 1) Slowing of mental activity with Intellectual decline and personality changes 
2) Urinary incontinence and gait disturbances 
3) Anosmia 
4) Expressive aphasia 
Temporal lobe leslon Tumors of uncinated region lead to 
1) Seizures 
2) Smell (gustatory), taste (olfactory) and auditory hallucinations 
3) Motor phenomenon such as lip smacking 
4) Some impairment of external awareness without actual loss of consciousness 
5) Personality changes such as feeling of undue familiarity (déjà vu) or sense of never seen before (jamais 
vu) 
6) Visual changes such as micropsia or macropsia (objects appear smaller or larger than they really are) 
7) Visual field defects (Contralateral/crossed superior quandrantanopia) 
8)Dominant temporal lobe lesions: Dysnomia (difficulty in recalling words, number or names) and 
receptive aphasia are seen 
9) Non-dominant temporal lobe lesions: Disturbed musical notes or melodies 
Parictal lobe lesion 1) Disturbances of contralateral sensations (sensory loss or sensory inattention). 
2) There is loss of ability to appreciate size, shape, weight and texture of object, thus object held in hand 
may not be recognized (astereognosis) 
3) Extensive lesions may cause contralateral hyperpathia (increased perception of pain from a stimulus 
that normally causes pain) and spontaneous pain. 
4) Contralateral homonymous quandrantanopia (due to optic radiation involvement) 
5) Gerstman syndrome: Due to lesion of left angular gyrus, charectenzed by agraphia, acalculia, dyslexia, 
finger agnosia and right to left disorientation. 
6) Ideational apraxia: Lesion of left submarginal gyrus 
In non-dominant (right) parietal lobe lesions, following is seen 
1) Anosognosia (Rejection/neglect/denial of paralyzed limb) 
2) Constructional and dressing apraxia 
| Occipital lobe 1) Contralateral homonymous hemianopia with macular sparing 
2) Visual hallucinations 
3) Visual agnosia (for objects and colors) 
With bilateral occipital lobe lesions, following are seen 
| 1) Cortical blindness (patient unaware of defect but pupillary responses to light are preserved) 
2) Simultagnosia (Composite scenes cannot be simultaneously interpreted compared to Individual 
counterparts) 
3) Prosopagnosia (loss of ability to identify a similar face) 
4) Balint syndrome (Failure to turn the eyes towards a particular point. There is preservation of 
| spontaneous and reflex eye movements) 
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5) Anton syndrome (Denial of field defect or blindness) 


i 

Brainstem 1) Multiple cranial nerve palsies | 

2) Long tract signs | 

3) Nystagmus 

, Posterior cranial 1) Multiple cranial nerve palsies | 
fossa 2) Long tract signs 


3) Nystagmus 

4) Obstructive hydrocephalus leading to sudden loss of consciousness/coma 
5) Bilateral motor deficit at onset 

5) Constricted pupils 


7) Disturbed respiration 
8) Atara 
Cerebello-pontine Hearing loss 
angle Tinnitus 
Balance disturbances 


Anterior skull base For example olfactory groove meningioma 
Foster-Kennedy syndrome is seen which includes 
1) Anosmia 

2) Ipsilateral optic atrophy 
3) Contralateral papilledema 


Reference. 
1) Bailey and Love (27° edition): 664 
2) Current Diagnosis of Medical treatment: Page 1003-1005 


959) A patient with left homonymous 
hemianopia/quadrantnopia and aphasia will have 

mass lesion in which part of brain? Reference: 

Davidson Principle and Practice of Medicine: Page 1142 


memory) 


A) Left cerebrum 


B) Left cerebellum 960) A patient present to emergency departm=nt with 
C) Right cerebrum complain of sudden onset of severe headache. He 

D) Right cerebellum explains that this is the worst headache he hos ever 
E) Left optic tract had in his life. You are suspecting spontaneous sub- 


arachnoid hemorrhage. What is the first line 


Correct: C (Right cerebrum) investigation for this patient? 


This patient is most likely having lesion of right A) X-ray skull 
dominant temporal region because lesion here leads to B) CT-scan without contrast 


1) Receptive aphasia C) CT scan with contrast 

2) Contralateral homonymous superior quadrantanopia D) Lumbar puncture 

3) Dyslexia (patient has difficulty reading due to E) CT-angiography 

problems in spelling words, writing words, sounding out 

words, pronouncing words when reading aloud and not Correct: B (CT-scan without contrast) 

understanding what one reads) 

4) Impaired verbal memory The best first line investigation CT scan without contrast 


5) Complex hallucinations (smell, sound, vision, (a rapid non-invasive test that detects 98% of sub- 
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arachnold hemorrhages when performed with in first 12 
hours) 

In a patient with suspicious symptoms but negative CT 
scan (e.g. due to delayed presentation >12 hours) a 
lumbar puncture is indicated, 

Ina patient with negative CT-scan and a negative 
lumbar puncture, the diagnosis of sub-arachnoid 
hemorrhage is essentially ruled out. However in case of 
failure to exclude SAH with an appropriate delayed 
lumbar puncture, a formal 4-vessel cerebral 
angiography (looking at both carotids and vertebral 
arteries) may be necessary to look for aneurysm or 
arteriovenous malformation as a possible cause of sub- 
arachnoid hemorrhage. If angiography ıs inconclusive, a 
second angiogram should be carried out after 7-10 days. 
Also note that if CT-scan/LP findings are suggestive of 
sub-arachnoid hemorrhage, then the next best 
investigation is 4-vessel-angiography to look for cause. 
Findings suggestive of subarachnoid hemorrhage on CT 


Refer to neurosurgeons 
Resuscitate 
Nmodpine 60 mg 
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and LP are: 


Investigations Findings in SAH 


On CT-scan A classical * five-pointed-star” 
appearance is visible on CT due to 
hyper dense signals (indicative of 
blood) are seen in 
1) Interhemispheric fissure 
2) Bilateral sylvian fissure 
3) In ambient cisterns around 
midbrain 

On lumbar 1) Xanthochromaa (yellow color of 

puncture CSF due to break down of heme of 
red blood cells entering the CSF into 
bilirubin) 
2) High red cell count (>100,000/mi) 
that do not decrease from tube 1 to 
tube 4 

Avessel Aneurysm or arteriovenous 


angiography malformation 


HL gs ed 
Negative the patent has not 
a subarachnoid haemorhage 


Algorithm for the management of sub-arachnoid hemorzhage 


Surgical treatment of choice is craniotomy and clipping of aneurysm (clip placement around neck of aneurysm) within 72 


hours to prevent 
1) Re-bleeding 
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2) Delayed brain ischemia from vasospasm 


Craniotomy with application of titanium clips is superior to angiographic embolization (coiling). 


Reference: 
Bailey and Love (27" edition): Page 659 


961) Which of the following mechanism is involved in 
the vasospasm after an attack of sub-arachnold 
hemorrhage? 


A) Hypertension 

B) Vasogenic edema 
C) Drugs 

D) Blood 

E) None of the above 


Correct: D (Blood) 


Vasospasm is a narrowing of the cerebral arteries 
thought to be caused by smooth muscle dysfunction 
related to blood breakdown products in the spinal fluid. 
When present, it can contribute to significant ischemia 
of the brain and, as such, be a significant cause of 
morbidity. 


Reference: 
Sabiston Textbook of Surgery (20th edition): Page 1905 


962) A 50 year old male patient presented to surgical 
emergency after motor vehicle collision. On 


examination, he has motor weakness more so in upper 


limbs compared to the lower limbs. Sensory 
disturbances are somewhat in body. What is the 
possible diagnosis? 


A) Anterior cord syndrome 
B) Posterior cord syndrome 
C) Spinal stenosis 

D) Brown Sequard syndrome 
E) Central cord syndrome 


Correct: E (Central cord syndrome) 


The patient has suffered from central cord syndrome 

It is the most common type of incomplete spinal cord 
injury. Hyperextension injuries e.g. following car 
accidents in prone individuals is usual cause. The prone 
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individual is a middle-old aged patients who has 

1) Anterior vertebral bony spurs 

2) Pre-existing spinal stenosis 

3) Lax ligamentum flavum 

These pre-existing factors contribute to trauma of 
cervical spinal cord. Edema of the cervical spine occurs 
that affects the central long fibers of cervical spine 
more than the lateral fibers, The central fibers are 
concerned with upper limb function while the 
lateral/peripheral fibers with are concerned with lower 
extremities. The clinical features are 

1) Motor; weakness of upper extremities with lesser 
effect on lower extremities, 

2) Sensory: varying degrees of disturbance below level 
of lesion may occur 

3) Myelopathic findings: sphincter dysfunction (usually 
urinary retention) occurs 

4) Hyperpathia® nociceptive stimuli evoke exap erated 
levels of pain. This should not be confused with 
allodynia, where normally non-painful stimuli evoke 
pain. 

C-spine x-rays may demonstrate 

1) Congenital narrowing of spine 

2) Super imposed osteophytic spurs 

3) Traumatic fractures/dislocation. 

MRI gives information regarding spinal cord injury andif 
combined with plain C-spine x-rays, helps to reliably 
differentiate between osteophyte from traumatic disc 
herniation). 

Management of patients with acute traumatic central 
cord syndrome should be done in ICU especially for 
those with severe neurologic deficits (because of 
possible cardiac, pulmonary & BP disturbances) 


Management of central cord syndrome 


Medical 1)Cardiac, hemodynamic and respiratory 
Management monitoring is necessary 
2) Maintenance of mean arterial 85-90 
mm He for the 1st week after injury to 
improve spinal cord perfusion. 
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Surgical Early reduction of fracture-dislocation 
management injuries 
Surgical decompression of the 
compressed spinal cord, particularly if 
the compression is anterior and focal, 


Reference; 
Handbook of Neuroanatomy by Mark. $ Greenberg: 
Page 946-948 


963) A 38 year old patient presented to surgical 
emergency following hit by a car while walking 
alongside of road, Patient complaints of severe pain in 
back. On examination, patient is hypotensive (systolic 
blood pressure ~ 80mmHg), and there is no sensory- 
motor response below the level of lesion. Anal tone is 
lost and bulbocavernosus reflex is absent, On 
abdominal examination, the bladder is also palpable. 
Which of the following is likely diagnosis? 


A) Hypovolemic shock 
B) Cardiogenic shock 
C) Obstructive shock 
D) Distributive shock 
E) Spinal shock 


Correct: E (Spinal shock) 


Spinal shock Is a temporary physiological 
disorganization of spinal cord function that starts within 
minutes following the injury. It is characterized by 


Features of spinal Comments 
shock 
| Hypotension/Shock It occurs after spinal cord injury 
| with systolic blood pressure 
| usually = 80 mm Hg Itis caused 
by multiple factors such as 
| 1) Interruption of sympathetic 
| supply (when spinal cord injury is 
| above T1) resulting in loss of 
| vascular tone below level of injury. 
Parasympathetic system is left 
relatively unopposed causing 
| bradycardia. 
| 2) Loss of muscle tone due to 
| skeletal muscle paralysis below 
| level of injury results in venous 
| pooling and thus a relative 


IMM Q-BANK SURGERY 4" EDITION 


HEAD AND NECK 


hypovolemia 
4) True hypovolemia can also 
occur if there is blood loss from 
associated wounds. 
Transient loss of all 1) Flaccid paralysis with a-reflexia 
neurologic functions below the level of lesion, 
2) This 15 usually accompanied by 
loss of the bulbo-cavernosus reflex 
3) Urinary retention is the rule 
because of atonic bladder. When 
spinal shock subsides, detrusor 
muscle hyper-reflexia occurs. 


The recovery time is typically 1-2 weeks but can be early 
as 72 hours or can extend up to 6 weeks 

The signs of recovery include 

1) Return of bulbo-cavernosus reflex (earliest clinical 
indicator of recovery) 

2) Spasticity below level of lesion 


The technique of bulbocavernosus reflex elicited in males (this can be 
elicited in females by traction on the Foley catheter) 


Reference: 

1) Bailey and Love (27" edition): Page 352 

2) Handbook of Neuroanatomy by Mark. $ Greenberg: 

Page 933 541 


964) A 33 year old male presented to surgical 
emergency with complaints of severe bi-temporal 
throbbing headache, increased sweating and facial 
flushing. His vitals are: Pulse: 45 beats/min, Blood 
pressure: 210/100 mmHg, respiratory rate: 23/min. 
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History reveals that patient had suffered traumatic 
fracture dislocation at level of C6 vertebrae 3 months 
back after which patient became quadriplegic and was 
being nursed at home. Keeping in mind the relevant 
diagnosis, which of the following should be 
administrated on priority basis? 


A) Intravenous fluid resuscitation 
B) Sublingual nifedipine 

C) Intravenous adrenaline 

D) Intravenous morphine 

E) Intravenous dobutamine 


Correct: B (Sub-lingual nifedipine) 


This patient is suffering from “autonomic dysreflexia”. 
History of trauma above T6 (i.e. C6) combined with 
temporal headache, facial flushing, hypertension and 
bradycardia are suggestive of this condition, 
Autonomic dysreflexia ts also termed as autonomic 
hyper-reflexia because of exaggerated autonomic 
response resulting from a number of stimuli that would 
normally be mildly noxious. It occurs when lesion is 
above level of T6. The classical triad of autonomic 
dysreflexia include: 

1) Temporal headache 

2) Increased sweating (hyper-hydrosis) 

3) Flushing due to cutaneous vasodilation 

Other features include 

1) Paroxysmal hypertension 

2) Anxiety with pilo-erection 

3) Ocular findings (mydriasis, blurring of vision) 

4) Bradycardia 

5) Flushing above the level of lesion (in face/neck) with 
pallor below the level of lesion 

The provoking stimuli include: 

1) Bladder (76%): Distention (73%), urinary tract 
infection, bladder stones, cystoscopic examination 


2) Colorectal (19%): Fecal impaction, administration of 
enema/suppositories 

3) Skin: Infection e.g. from decubitus ulcers, 
debridement of ulcers 

A) Tight skin clothing 

Management is as follows: 


Management of autonomic dysreflexia 
1) Immediate head end elevation of bed and blood 
pressure monitoring (every 5 minutes) 
2) Attending provoking stimuli: 
1) Empty the bladder (if catheterize then check for 
kinking of catheter) 
2) In case of rectal loading (fecal impaction), there is 
no need to perform evacuation as it will exacerbate 
the condition. In fecal impaction, the attack is usually 
self-resolving 
3) Removal of tight clothing 
4) Checking skin/toe nails for infection 
3) Antihypertensive administration for severe, 
unresponsive hypertension (risk of stroke etc! 
1) Sublingual nifedipine/captopril 
2) Intravenous phentolamine (alpha blacker) cr 
nicardipine (calcium channel blocker) 
Possible adjuncts to alpha-blockers include beta 
blocker (propranolol) to avoid possible hypotension, 
4) Intravenous diazepam is given 
1) To relieve muscle spasms 
2) To reheve seizures 
3) To decrease anxiety 


5) ~ for prophylaxis before any 
procedure/instrumentation (to avoid precipitation of 
attack): Sublingual nifedipine 


Reference: 
Handbook of Neuroanatomy by Mark. $ Greenberg: 
Page 1022-1024 
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Disorders of ear, nose throat, oral cavity and salivary glands 


965) A 40 year old patient presents with gait disturbance and is having difficulty understanding his friend's speech. 
What is your diagnosis? 


A) Hemangioblastoma 

B) Petrous face meningioma 
C) Cerebral trauma 

D) Acoustic neuroma 

E) Medulloblastoma 


Correct: D (Acoustic neuroma) 


1) Acoustic neuroma is also known as vestibular schwannoma, neurilemmoma or eighth nerve tumor 15 one of 
cerebellopontine angle tumors. It is benign, encapsulated, extremely slow-growing tumour 

2) Progressive unilateral sensorineural hearing loss, often accompanied by tinnitus, is the presenting symptom in 
majority of cases. 

3) Cochleovestibular symptoms are the earliest symptoms when tumor 1s still intracanalcular and are caused by 
pressure on cochlear or vestibular nerve fibres or on the internal auditory artery. There is marked difficulty in 
understanding speech, out of proportion to the pure tone hearing loss. This feature ıs characteristic of acoustic 
neuroma. The next nerve involved ıs trigeminal (5"") and facial nerve (7"). Other cranial nerves also get involved 
4) Bilateral involvement is seen in patients of neurofibromatosis. 


AUDITORY 


UNILATERAL 
SYMPTOMS pe 


NEUROMAS 


‘i: FACIAL A 
DIZZINESS ji WEAKNESS 
SCHWANN 
CELS 


5) MRI with gadolinium contrast 1s gold standard. 
6) Surgic2! removal of the tumour is the treatment of choice. Surgical approach will depend upon the size of tumor. The 
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various approaches are: 

a) Middle cranial fossa approach 

b) Translabyrinthine approach 

c) Suboccipital (retrosigmoid) approach 

d) Combined translabyrinthine-suboccipital approach 


7) For those in which surgery is contraindicated, stereotactic radiotherapy in form of X-knife/Gamma knife/Cyber knife 


surgery is preferred. 


Reference: 


Diseases of Ear, Nose and Throat by Dhingra (6" edition) page 112-115 


966) A 30 year old patient presented in outdoor 
department with complaint of a painful swelling in 
front of her right ear associated with high grade fever 
and malaise that has developed over last 5 days. She 
describes that her pain is increased on eating and 
drinking. On examination, swelling is tender, 
erythematous, fluctuant and located in front of ear 
and over angle of mandible. There are also palpable 
ipsilateral cervical lymph nodes, What is your Ist line 
diagnosis? 


A) Parotid tumor 

B) Mumps 

C) Parotid abscess 

D} Sialolithiasis 

E) None of the above 


Correct: C (Parotid abscess) 


In parotid abscess, patient initially presents with a 
tender, painful parotid swelling arising over several 
hours that ultimately becomes fluctuant. There is 
generalized malaise, pyrexia and occasional cervical 
lymphadenopathy. The pain is exacerbated by eating or 
drinking. The parotid swelling may be diffuse, but often 
localizes to the lower pole of the gland over angle of 
mandible, Intraoral examination may reveal pus exuding 
from the parotid gland papilla. The infecting organism is 
usually Staphylococcus aureus or Streptococcus 
viridans. 

In contrast, most parotid tumors present as slow- 
growing, painless swellings below the ear/in front of the 
ear/in the upper aspect of the neck. Symptoms include 
difficulty in swallowing and snoring. Clinical 
examination reveals a diffuse firm swelling in the soft 
palate and tonsils. 

In mumps, disease starts with a prodromal period of 1- 


2 days, during which the patient experiences fever, 
nausea and headache. This is followed by pain and 
swelling in one or both parotid glands, Parotid pain can 
be very severe and exacerbated by eating and drinking, 
Symptoms resolve within 5-10 days. The diagnosis is 
based on history and clinical examination; recent 
contact with an infected patient with a painful parotid 
swelling is often sufficient to lead to a diagnosis. There 
can be associated bilateral orchitis associated with it. 


Reference: 
Bailey and Love (27° edition): Page 786, 787, 887 


967) A 5 year old child presents with a small ma: near 
the anterior border of the sternocleidomastoid ^iusele, 
The mass is associated with localized erythema «id 
induration, and the child is febrile. Which of the 
following is the definitive treatment of this problem? 


A) Warm compresses 

B) Antibiotic therapy 

C) Aspiration 

D) Incision and drainage 
E) Complete excision 


Correct: E (Complete excision) 


The child has a branchial cleft remnant that has an 
external opening along the anterior border of 
sternocleidomastoid muscle and pierces the pharyngeal 
wall to end up in the tonsillar fossa. These remnants 
more commonly arise from the first and second 
branchial pouches. 

This child has an infected cyst due to accumulation of 
secretions. The immediate treatment is incision and 
drainage, and then complete excision when the 
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infection has resolved is the definitive treatment 


Reference: 
Diseases of Ear, Nose and Throat by Dhingra (6" 
edition): Page 391 


968) A 60 year old man presents with a4 month 
history of an enlarged lymph node in the left neck. He 
is a long-time smoker of cigarettes. On physical 
examination there is a 1.5 cm hard, fixed mass below 
the angle of the mandible in the left neck. There is no 
history of fever, night sweats, fatigue, or cough. Which 
of the following is the most likely cause of his enlarged 
lymph node? 


A) Thyroglossal duct cyst 

B) Dermatofibrosarcoma 

C) Infected branchial cyst 

D) Chemodectoma 

E) Metastatic squamous cell carcinoma 


Correct: E (Metastatic squamous cell carcinoma) 
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While there can be a number of causes in differential 
diagnosis of neck swelling, most common cause of 
lymphadenopathy in an adult is malignancy especially 
squamous cell cancer (SCC). 

Any lymph node group can be involved depending on 
the site of primary malignancy, 

1) Upper cervical lymph nodes are commonly involved 
in malignancies of upper aerodigestive tract. 

2) Nasopharyngeal malignancies spread to accessory 
chain af nodes in the posterior triangle. 

3) In many cases primary malignant lesion is not 
discernible (occult primary), and in such cases the most 
common sites are tonsil, base of tongue, nasopharynx 
and pyriform sinus. 

4) Node(s) in supraclavicular area should alert the 
surgeon to the possibility of an infraclavicular primary in 
the lung, breast, stomach, colon, kidney, ovary and 
testis. 


Reference: 
Diseases of Ear, Nose and Throat by Dhingro (6" 
edition): Page 394 


969) An 75 year old man presents with a non-tender, hard mass in the lateral neck. He is a known smoker for past 50 
years, Which of the following is the best diagnostic test for establishing a diagnosis of malignancy in this patient? 


A) Fine-needle aspiration cytology 
B) Bone marrow biopsy 
C) Endoscopy of nasopharynx 


D) Computed tomography (CT) scan of the head and neck 


E) Sinus x-ray 


Correct: A (Fine-needle aspiration cytology) 


80% of the Isolated enlarged cervical lymph nodes in adults are malignant usually due to metastatic squamous cell 
carcinomas arising from primary sources above the clavicles (in the aero-digestive tract). Fine-needle aspiration cytology 
is commonly used to obtain histologic confirmation of suspected cancer. However identification of lymphoma may be 
difficult to identify by this method, and open biopsy is often necessary. Bone marrow biopsy is indicated after lymph 
node biopsy shows evidence of lymphoma (not recommended prior to lymph node biopsy). Endoscopy and scanning of 
the oropharynx and nasopharynx are part of the diagnostic workup of a suspected malignant cervical lymph node, but 


do not provide histologic proof of cancer. 


Reference: 


Ear, Nose and Throat by Dhingra (6° edition): Page 225, 236 
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970) Which of the following is most common cause of supraclavicular lymph node enlargement? 


A) Oro-pharyngeal infection 

B) Thymic carcinoma 

C) Chemodectoma 

D) Metastatic lung and stomach carcinoma 
E) Tuberculosis 


Correct: D (Metastatic lung and stomach carcinoma) 


Palpable lymph nodes in supraclavicular area should alert the surgeon to the possibility of an infra-clavicular primary in 
the lung, breast, stomach, colon, kidney, ovary and testis. 
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Reference: 


Eor, Nose and Throat Diseases by Dhingra: Page 394 


971) A middle aged patient presented with painless, Histopathology shows mixed cells. What is the 
peri-auricular swelling. On examination, the swelling is definitive management? 


firm to rubbery hard in consistency and non-tender. zz 7 3 
A) Superficial conservative parotidectomy 


B) Deep parotidectomy 
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C) Radical Parotidectomy 
D) Chemo-radiotherapy 
E) Enucleation 


Correct: A (Superficial conservative parotidectomy) 


Patient is having pleomorphic adenoma which a benign 
neoplasm of salivary gland. Treatment of benign 
neoplasms in the case of the parotid involvement is 
excision of the superficial lobe with facial nerve 
dissection and preservation, The minimal surgical 
procedure for neoplasms of the parotid is superficial 
parotidectomy with preservation of the facial nerve. 
Enucleation of the tumor mass is not recommended 
because of the risk of incomplete excision and tumor 
spillage. Extracapsular dissection is a latest, 
oncolopically sound technique for benign parotid gland 
tumors. The recurrent rates of pleomorphic adenomas 
excision with extracapsular dissection compare 
favorably with traditional superficial parotidectomies 
(extracapsular dissection 1.3-1.5% vs superficial 
parotidectomy 2-2.4%) and complication rates are less 
(temporary facial nerve palsy 7% vs 25%: Frey's 
syndrome 0 vs 60%). 


Reference: 
1) Schwartz Principles of Surgery (10° edition):Page 599 
2) Bailey and Love (27” edition): Page 789-792 


972) A young patient is suspected of having parotid 
duct stone (sialolithiasis), Which of the following is the 
best investigation in this patient? 


A) Plain-X rays 

B) MRI 

C) CT-scan 

D) Sialography 

E) Salivary specimen analysis 


Correct: D (Sialography) 


Calculi (mixture of calcium phosphate, mucin and/or 
cellular debris) may form in duct or parenchyma of: 
1) Submandibular glands (80%) 

2) Parotid glands (20%) 

The presenting feature are as follows 
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1) Intermittent swelling of the involved gland (when 
patient eats, saliva production ıs increased and outflow 
cannot occur causing swelling of gland) 

2) Pain in swelling, (due to obstruction to outflow of 
saliva) 

Bimanual palpation of gland is essential and sometimes, 
stone 15 visible at the duct opening or can be palpated. 
About 20% of the stones are radio-opaque. These are 
easily visible on X-rays. Usually these are submandibular 
stones 

20% stones are radiolucent (not visible on X rays) and 
sialography is required for diagnosis of these 
radiolucent stones. Usually these are parotid stones. 


Reference: 

1) Disease of Ear, Nose and Throat by Dhingra (6"" 
edition): Page 283 

2) Bailey and Love (27° edition): Page 787 


973) Which of following life threatening complications 
can be caused by a huge neck abscess (and hence early 
drainage advocated)? 


A) Fever 

B) Altered mental status 

C) Compression of airway 
D) Shivering 

E) Pressure on esophagus 


Correct: C (Compression of airway) 


1) Neck abscesses (deep neck infections/cervical 
abscesses) are collection of pus from infection in spaces 
between the structures of neck. 

2) As the amount of pus increases, the soft tissue spaces 
expand and push against the structures in the neck such 
as tongue and in extreme cases, the trachea. 

3) There are different types of neck abscess e.g. 
submandibular abscess (Ludwig's angina), 
retropharyngeal abscess, peri-tonsillar abscess (Quinsy). 


Reference: 
Ear, Nose and Throat Diseases by Dhingra (4th edition): 
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974) Which of the following is best treatment option of post-auricular hematoma often resulting from blunt trauma 
to ears in boxers and wrestlers? 


A) Hot fomentation 

B) Oral antibiotics 

C) Needle aspiration 

D) Incision and drainage 
E) Cold sponges 


Correct: D (Incision and drainage) 


A hematoma of the pinna occurs when blood collects under the perichondrium. Because the cartilage receives its blood 
supply from the peri-chondnal layer, presence of hematoma will lead to cartilage degeneration and deformation if not 
evacuated, resulting in a so-called cauliflower ear. A generous incision under anesthetic is recommended with a pressure 
dressing/compressive sutures along with antibiotic cover 


A; Auricular hematoma formation (collection of blood under perichondrium) B: Cauliflower ear, 
a complication of untreated auricular hematoma. When blood is not drained properly, 
hematoma is organized (by fibrosis), resulting in a deformed ear that resembles a cauliflower 


Reference: 
Bailey and Love (27° edition): Page 706 


There is no regional lymphadenopathy. What is 
probable diagnosis? 


975) A 56 year old male presented to OPD with 
complaints of bilateral swellings at angle of mouth for 
3 last few months. On examination, 2 x 2 cm swellings 


are noted on both sides of neck just below the angles A) Pleomorphic adenoma 


of mouth. The swellings are non-tender, soft In 
consistency, over lying skin is not fixed, but there is 


little movement of swelling over underlying structures. 


B) Warthin tumor 

C) Adenoid cystic carcinoma 

D) Muco-epidermoid carcinoma 
E) Basal cell adenoma 
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Correct: B (Warthin tumor) 


The physical findings are consistent with a benign tumor 
of salivary gland. In the context of a male smoker and 
bi-laterality of lesion, the diagnosis is most likely 
Warthin’s tumor. 

Warthin tumor (also known as Papillary Cystadenoma 
Lymphomatosum/Adenolymphoma) is a benign cystic 
tumor of salivary glands (second most common salivary 
gland neoplasm) that contains epithelial and lymphoid 
tissues, 

1) The epithelial element is believed to originate from 
embryonic parotid ducts (that usually have become 
separated from the main duct system of the gland) 

2) The lymphoid element comes from normal lymph 
tissue that happened to be close to the developing 
gland and gets incorporated. 

It arises almost exclusively in the parotid gland, being 
the only tumor restricted to the parotid and occurs 
more commonly in males (between 50-70 years) who 
smoke. About 10% are multifocal and 10% bilateral. 
Acinic cell carcinoma, like Warthin tumor can also be 
multifocal and bilateral. 

Note that most of the parotid gland tumors appear cold 
on radionuclide imaging scan except for Warthin tumor 
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which appears “hot” due to increased uptake of 
radiolabeled isotope. 


Reference: 
Robbins and Cotran Pathological Basis of Diseases (8" 
edition): Page 752,753 


976) A young patient underwent FNAC for multiple 
enlarged cervical lymph nodes on basis of suspicion of 
tuberculosis. FNAC proved inconclusive, What is the 
next best step? 


A) Biopsy and histopathological examination of 
specimen 

B) Monteux test 

C) CT chest 

D) Chest X ray 

E) Ultrasound neck 


Correct: A (Biopsy and histopathological examination of 
specimen) 


Reference: 
SRB Manual of Surgery (6° edition) 


977) What is the management for submandibular duct stone present at the hilum of gland, near third molar tooth? 


A) Ductoscopic removal via Dormia basket technique 
B) Intracorporeal shock wave lithotripsy 
C) Extracorporeal shock wave lithotripsy 


D) Stone retrieval and repair of floor of mouth under local anesthesia 
E) Stone retrieval and repair of floor of mouth under general anesthesia 


Correct: E (Stone retrieval and repair of floor of mouth under general anesthesia) 


The most common cause of obstruction within the submandibular gland is stone formation (sialolithiasis) either within 


the gland and its duct. 


80% of all salivary stones occur in the submandibular glands because their secretions are relatively viscous. 


Management of stones is given below 


| Type of stone Management Description 
<4mm Stone retrieval using Dormia basket Can be done either via endoscope (ductoscope) or 
£ 
technique) ultrasound guidance under local anesthesia 
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| -e 
ie — 
| >4mm Breaking stone first by lithotripsy Lithotripsy be done as 
j followed by retrieval by Dormia 1) Intra-corporeal 
| basket technique 2) Extra-corporeal 
3) Via pneumatic intra-ductal lithotripter (best ang 
latest technique) 
If the stone is lying within the Stone retrieval and repair 1) As this portion of submandibular duct les deep 
submandibular duct in the floor of to sub-lingual gland, direct incision over duct is 
the moutn anteri to the point at avoided as it may accidently damage sublingual 
| which the duct crosses the lingual gland which later on causes ranula formation 
nerve (second molar region) Hence first the incision over medial aspect of 
| lingual gland is given, rotating it laterally 10 expose 
the duct present deep to it, followed by 
longitudinal incision over duct and stone retrieval 
2) Once the stone has been delivered both 
incisions over the duct and floor of mouth are 
closed using absorbable suture. 
3) This is done under local anesthesia 
Where the stone is proximal tothe — Stone retrieval and repair 1) As duct is not covered by sublingual gland, the 
lingual nerve (i.e, at the hilum of retrieval of stone is easy by making direct incision 
the gland) over duct. However there is risk of lingual nerve 
damage 
2) Thisis done under general anesthesia 
Sublingual papilla 
Medial pterygoid 
Lingual nerve Submandibular gland 
k duct 
` Submandibular gland 
až. 
= 
Point below second molar 
2 where SM duct and lingual Sublingual gland 
nerve cross each other 


Mylohyold muscle 


Reference: 
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1) Bailey and Love (27th edition); Page 780 
2) Gray's Anatomy (41" edition) 


978) A 45 year old male patient from hilly area comes with complaints of progressive difficulty in swallowing and 
speech. He feels as if something is growing inside his throat. A detail ENT examination shows a rubbery and pulsatile 
mass in parapharyngeal space that is displacing the tonsil medially. What is clinical diagnosis? 


A) Laryngeal carcinoma 
B) Eagle’s syndrome 

C) Tonsillar carcinoma 
D) Chemodectoma 

E) Enlarged lymph node 


Correct: D (Chemodectoma) 


Chemodectoma is also known as carotid body tumor. It is thought to arise from medial wall of carotid bulb where 
chemoreceptor cells are present. These cells usually are inactive i.e. 
do not secrete any hormone and are usually benign, usually Fiski 
presenting as compression of surrounding structures. Thus 
Gangion nodosum 

presenting features are 

Glomus jugularo 
1) Often, a long history of a slowly enlarging, painless lump at the 
carotid bifurcation in a patient belonging to high altitude Internat 
geographical area vein 

bodies 

and fine-needle aspiration is also contraindicated. Pulmonary artery 
Sites for chemodectom; 
Reference: ome 
Bailey and Love (27* edition): Page 757, 758 i 


2) Few patients having pharyngeal mass that pushes the tonsil 
medially and anteriorly, 

3) On examination, the mass is firm, rubbery, mobile (side to side, 
but not up and down), pulsatile and can sometimes be emptied by 
firm pressure, after which it slowly refills in a pulsatile manner. A 
bruit may also be present. 

Note that such parapharyngeal swellings (displacing the tonsil 
medially) should not be biopsied from within the mouth. 

Carotid angiogram shows a widened (splayed) carotid bifurcation 
which is known as Lyre’s sign which shows the spreading tumor. The 
tumor vessels depict “blush”. MRI also provides excellent details. 
However as previously mentioned, the tumor must not be biopsied 


979) A middle aged patient presented in OPD with a parapharyngeal mass. A diagnosis of carotid body tumor is made. 
What is the appropriate treatment in this patient? 


A) Radiotherapy 
B) Surgical excision 
C) Surgical resection and bypass 
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D) Chemotherapy 
E) No treatment needed 


Correct: B (Surgical excision) 


Surgical treatment is used in case of symptomatic tumors, But it should be carefully planned because surgical treatmen, 
is highly complex and thus patients who can benefit the most should be selected (in elderly patient surgery is usually 
avoided). 

Treatment of carotid body tumor depends upon Shambiin classification 


Shiamblin classification of carotid body timo! 7 
Shamblin type Description Management 
Shamblin type I Small localized tumor, easily dissected The surgical excision of tumor is done with careful 
from adjacent vessels in pen-adventitial — sub-adventtial dissection separating the tumor 
plane from adjacent vessels. It treatment of choice for 
Shamblin type Il Larger, more adherent tumor that is Shapibling | and stiamblin jtumors: 
partially encasing the vessels 
Shamblin type Ill Completely surrounded/encased Surgical resection of tumor and encased vessels in 
bifurcation (internal and external carotid necessary- 
arteries) After resection of involved carotid arteries, the 


arterial continuity must be reconstructed using 
vein autografts But this requires temporary 
bypass and should be conducted in highly 
specialized units having such facilities 


XII nervo 


Supero 
laryngeal 
nerve 
{external 
branch) 


Type! Type Ill 


Shambin classification of carotid body tumors 
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Radiotherapy has no role in management of carotid body tumors, 
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As this patient is presenting to OPO, most likely the tumor is Shamblin type | or II, hence surgical excision is treatment of 


choice. 


Reference: 
Bailey and Love (27" edition): Page 757, 75 


980) In unilateral recurrent laryngeal nerve palsy, the 
vocal cords assume which of the following position? 


A) Median 

B) Paramedian 
C) Adduction 
D) Abduction 

E) Intermediate 


Correct: B (Paramedian) 


Typeiof Clinical features Position of Vocal 
recurrent cords 
laryngeal (On 

nerve palsy laryngoscopy) 


Unilateral 1) Hoarseness Para-median 
, recurrent 2) Difficulty in position 
| laryngeal swallowing liquids 
| nerve palsy 3) A weakened 
| cough 

Bilateral Aserious Para-median 
" recurrent complication of position 
| laryngeal total 
| nerve palsy thyroidectomy. 
| Manifests as acute 
| dyspnea on 
| anesthetic reversal 

(both cords lie 


| 
| together in para- 
| median position) 


Reference: 
Bailey and Love (27" edition): Page 751 


981) A patient complains of hoarseness of voice after 
thyroidectomy. He has no difficulty in breathing. 
Damage to which of the following structures has 
occurred? 
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A) External laryngeal nerve 
B) Recurrent laryngeal nerve 
C) Superior thyroid artery 

D) Inferior thyroid artery 

E) Parathyroid glands 


Correct: B (Recurrent laryngeal nerve) 


Reference: 
Bailey and Love (27° edition): Page 809 
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Disorders of thyroid, parathyroid, adrenal and endocrine glands 


982) A patient with suspicious swelling of thyroid 
origin undergoes fine needle aspiration which is 


labelled on report as “ThyS". What does this denotes? 


A) Non-neoplastic 


B) Non-diagnostic lymphoma 25% 
C) Non-diagnostic cystic 

D) Malignant Reference: 

E) Suspicious of being malignant Bailey and Love (27° edition): Page 816 


Correct: E (Malignant) 984) A middle aged patient presented with a nodule of 


Classification of fine-needle aspiration 3 x 2cm on left lobe of thyroid. There are multiple 
cytology reports ipsilateral palpable lymph nodes. She gives history of 


Thy1 Non-diagnostic getting radiations in childhood for some swelling. 

Thy 1c Non-diagnostic cystic What is the next best step in this patient? 

Thy 2 Non-neoplastic 

Thy 3 Follicular A) Fine needle aspiration 

Thy4 Suspicious of malignancy B) Subtotal lobectomy 

Thy 5 Malignancy C) Near total lobectomy 

D) Total lobectomy with lymph node dissection 

Reference: E) Start propythiouracil 


Bailey and Love (27" edition): Page 805 
Correct: A (Fine needle aspiration) 
983) Which of the following is most common 


malignant thyroid neoplasm? Papillary carcinoma accounts for 80% of all thyroid 


malignancies in iodine-sufficient areas and is the 
A) Papillary carcinoma 


B) Follicular carcinoma 
C) Medullaery carcinoma 
D) Lymphoma 


predominant thyroid cancer in children and individuals 
exposed to external radiation. The mean age at 
presentation is 30 to 40 years. Most patients are 
euthyroid and present with a slow-growing painless 
mass in the neck. Dysphagia, dyspnea, and uysphonia 
usually are associated with locally advanced invasive 555 
disease. Lymph nade metastases are common, 
especially in children and young adults, and may be the 
presenting complaint. “Lateral aberrant thyroid” almost 
always denotes a cervical lymph node that has been 
invaded by metastatic cancer. Suspicion of thyroid 
cancer often originates through physical examination of 


E) Anaplastic carcinoma 
Correct: A (Papillary carcinoma) 


Relative incidence of primary malignant tumours of the 
thyroid gland is given in table below: 
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patients and a review of their history. 
Diagnosis is established by FNAB of the thyroid mass or 
lymph node. Once thyroid cancer is diagnosed on FNAB, 
a complete neck ultrasound is strongly recommended 
to evaluate the contralateral lobe and for lymph node 
metastases in the central and lateral neck 
compartments. 


Reference: 
Schwartz Principles of Surgery (10" editon): Poge 1647 


985) A patient with high TSH levels and low T3 and T4 
levels is most likely to have which of the following 
pathologies present? 


A) T3 toxicity 

B) Euthyroid state 

C) Thyrotoxicosis 

D) Suppressive T4 therapy 
£) Myxedema 


Correct:  (Myxedema) 


Results of thyroid function tests in normal and 
pathological states are given in table below at bottom 
of page. 


Reference: 
Bailey and Love (27° edition): Poge 802 


986) A 44 year old female patient presented with 
asymptomatic neck mass. She has history of radiation 
to neck for some thymus issue. The mass is thought to 
be arising from left lobe of thyroid. What is the next 
step? 


A) Thyroid scan 
B) FNAC 


C) Left upper lobectomy 
D) Total thyroidectomy 
E) Subtotal thyroidectomy 


Correct: B (FNAC) 


Scenario is suggestive of papillary carcinoma of thyro | 
and FNAC should be done. 


Reference: 
Schwartz Principles of Surgery (10" editon): Page 1647 


987) Which of the following is most common etiology 
of acute thyroiditis? 


A) Bacterial 

B) Viral 

C) Fungal 

D) Protozoal 

E) Autoimmune 


Correct: A (Bacterial) 


Acute thyroiditis is acute inflammatory disease of the 
thyroid that causes destruction of thyroid gland and 
release of hormones into circulation. Causes of acute | 
thyroiditis are as follows 

1) Bacterial infections are overall the most common 
cause with Staphylococcus aureus being the most 
common bacterial implicated. 

2) Less common pathogens include fungi and parasites 
(usually in imnmunocompromised patients). 

3) Direct trauma to the thyroid gland 


Reference: 
Rapid Review Pathology by Edward Goljan (5'" edition) 
Page 1281-1282 


High (often normal) 


High 
Normal! High 
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988) Intra-operative levels of which of the following is 
used to determine the complete removal of 
parathyroid adenoma and possible need for further 
neck exploration? 


A) Serum calcium levels 

B) Serum calcitonin levels 

C) Serum parathyrold hormone levels 
D) Serum T3, T4 levels 

E) Serum magnesium levels 


Correct: C (Serum parathyroid hormone levels) 


The need to convert operation from a focused to a 
cervical exploration may be guided by the use of 
intraoperative parathyroid hormone level 
measurements. 

1) Half-life of circulating PTH is 3-5 minutes. Therefore 
when there is resection of a PTH producing single 
adenoma, a significant drop should be detected in the 
plasma PTH levels. A drop in the PTH levels to normal 
range initially and then to less than half the maximum 
preoperative PTH levels at 10 minutes appears to 
accurately predict single-gland disease. This is known as 
Miami criteria that is used to determine the extent of 
surgical resection. 


5 10 15 
Tima (min) 


Miami criteria: for Intraoperative parathyroid hormone (PTH) 
measurement. Drop of PTH Into the normal range and less than 
half the madmem value at 10 min postresection, 


2) If no such drop is detected, then there are other 
sources of PTH production, implying multi-gland 
disease. Hence for addressing multi-gland disease, 


conversion to a bilateral neck exploration should be 
considered, 

Serum calcium levels are used postoperatively to 
determine persistent disease (defined as an elevated 
serum calcium within 6 weeks of surgical intervention) 
or recurrent disease (defined as increase in calcium 
levels after 6 months but with an intervening period of 
normo-calcemia.) 


Reference: 
Bailey and Love (27° edition): Page 829-830 


989) To which of the following molecules do thyroxine 
especially binds in serum? 


A) Albumin 

B) Thyroxine binding pre-albumin 

C) Thyroxine binding alpha globulin 
D) Thyroxine binding beta globulin 

E) Thyroxine binding gamma globulin 


Correct: C (Thyroxine binding alpha globulin) 


After entering the blood, most of the thyroid hormones 
combine with plasma proteins which include 

1) Thyroxine binding alpha globulin (highest binding 
with thyroxine). It slowly releases the hormones to the 
target tissues. 

2) Thyroxine binding pre-albumin 

3) Albumin. 


Reference: 
1) Guyton and Hall Textbook of Medical Physiology: 


Page 910 
2) Bailey and Love (27” edition): Page 802 


990) A 38 year old woman presents with weakness and 
bone pain. She is also hypertensive and a serum 
calcium level of 15.2 mg/dL. Hand films below show 
osteitis fibrosa cystica. Which of the following is the 
most likely cause of these findings? 


A) Sarcoidosis 

B) Vitamin D intoxication 
C) Paget disease 

D) Metastatic carcinoma 
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E) Primary hyperparathyroidism 
Correct: E (Primary hyperparathyroidism) 


Osteitis fibrosa cystica is a condition associated with 
hyperparathyroidism that is characterized by 

1) Severe demineralization with sub-periosteal bone 
resorption (most prominent in the middle phalanx of 
the second and third fingers) 

2) Bone cysts 

3) Tufting of the distal phalanges on hand films. 
Vitamin D deficiency can lead to osteitis fibrosa cystica, 
but it would also be associated with hypocalcemia, not 
hypercalcemia. 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 


Page 345 


991) Levels of which of the following is most useful 
and accurate in thyroid profile? 


A)T3 

B)T4 

C) TSH 

D) Reverse T3 

E) None of the above 


Correct: C (TSH) 


The anterior pituitary is highly sensitive to even minor 
changes in thyroid hormone levels within the reference 
range. 

Although the reference range for free T4 is 9-21 pmol/, 
a rise or fall of even 5 pmol/L in an individual in whom 
the level is usually 15 pmol/L would be associated on 
the one hand with undetectable TSH, and on the other 
hand with a raised TSH respectively. For this reason, 
TSH ıs regarded as the most useful and reliable 
investigation of thyroid function. 


Reference: 
Davidson Principles of Medicine: Page 740 


992) Which of the following is most useful in 
assessing/monitoring response of thyroxine therapy? 


A) T3 

b) Ta 

C) TSH 

D) Reverse T3 
E) Thyroglobulin 


Correct: C (TSH) 


The anterior pituitary is highly sensitive to even minor 
changes in thyroid hormone levels within the reference 
range. 

Although the reference range for free T4 is 9-21 pmol/, 
a rise or fall of even 5 pmol/L in an individual in whom 
the level is usually 15 pmol/L would be associated on 
the one hand with undetectable TSH, and on the other 
hand with a raised TSH respectively. For this reason, 
TSH is regarded as the most useful and reliable 
investigation of thyroid function. 


Reference: 
Davidson Principles of Medicine: Page 740 


993) Which of the following is most sensitive to detect 
recurrence of papillary carcinoma? 


A) Serum T4 levels 

B) Serum T3 levels 

C) Serum TSH levels 

D) Serum thyroglobulin levels 
E) Serum calcitonin levels 


Correct: D (Serum thyroglobulin levels) 


Thyroglobulin is a tumor marker that is produced by 

1) Normal thyroid cells 

2) Differentiated thyroid cancer (papillary, follicular and 
Hirthle cell carcinoma). 

It is extremely accurate marker for following the 
patients of thyroid carcinoma who have undergone 
total thyroidectomy. If a lobectomy has been 
performed, the level will not be undetectable. However 
trends of thyroglobulin can be used to monitor for 
recurrence. 


Reference: 
Bailey and Love (27 edition): Page 820 
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994) A 36 year old lady presented with signs of 
hyperthyroidism with a large nodular goiter. A 
diagnosis of toxic multi-nodular goiter is made, What 
is the appropriate treatment in her case? 


A) Radiotherapy 

B) Radioactive iodine therapy 

C) Prescribe anti-thyroid drugs 

D) Perform immediate total thyroidectomy 

E) Preoperative preparation of patient with anti- 
thyroid drugs/propranolol and then perform total 
thyroidectomy 


Correct: E (Preoperative preparation of patient with 
anti-thyroid drugs/propranolol and then perform total 
thyroidectomy) 


The lady is having “Plummer’s disease” also known 
commonly as toxic multinodular goiter. Goiter is often 
large and uncomfortable and enlarges still further with 
anti-thyroid drugs. 

1) Primary mode of treatment is surgery with adequate 
preoperative preparation, Near-total/total 
thyroidectomy is preferred over subtotal thyroidectomy 
because of risk of recurrence. Lifelong thyroxine 
replacement is necessary as patient after total 
thyroidectomy develop hypothyroidism. 

In younger patients, total thyroidectomy is preferred to 
prevent recurrence. In patients with nodular 
enlargement of one lobe only, near total thyroidectomy 
is preferred. 

2) Radioactive iodine therapy is a reasonable alternative 
in elderly people who have poor operative risks. 


Pre-operative preparation for thyroidectomy 


Thyrotoxicosis must be initially be managed medically 
before thyroidectomy, If the patient is not 

properly treated preoperatively, thyroid storm can be 
life-threatening. 

1) Carbimazole (30-40 mg per day) is the drug of choice 
for preparation. After 8-12 weeks, when the patient 
becomes euthyroid, the dose is reduced or a ‘block and 
replace’ regime used. 

OR 

2) Use of beta blocker (propranolol): It inhibits the 
peripheral conversion of T4 to T3, 40 mg propranolol is 
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administrated three times a day. An alternative is the 
longer acting nadolol (160 mg once daily). Clinical 
response to B-blockade is rapid and the patient may be 
become euthyroid permitting operation within a few 
days rather than weeks. 

3) lodine may be given with carbimazole or a B- 
adrenergic blocking drug for 10 days before operation. 
lodide reduces vascularity and metabolism of thyroid 
gland by Wolf-chaikoff effect. 


Bailey and Love 27" edition page 811, 812 


995) A 39 year old female patient underwent subtotal 
thyroidectomy for large toxic multinodular goiter. She 
presents 2 years later with development of nodularity 
at the site of operation. On examination, she is 
tachycardic with slightly raised blood pressure and 
there is a nodular swelling palpable over the previous 
neck scar mark of previous operation. A diagnosis of 
recurrence of primary disease is suspected. 
Histopathology report of previous specimen showed 
no malignant changes. Which of the following is 
appropriate treatment option in this patient? 


A) Radioactive iodine therapy 
B) Propranolol 

C) Anti-thyroid drugs 

D) Near total thyroidectomy 
E) Total thyroidectomy 


Correct: A (Radioactive iodine therapy) 


Subtotal thyroidectomy involves partial resection of 
each lobe removing the bulk of the gland, leaving up to 
8 g of relatively normal tissue in each remnant. 
However in many cases, the causative factors persist 
and recurrence is likely. 

Reoperation for recurrent nodular goiter is more 
difficult and hazardous anad, for this reason, an 
increasing number of thyroid surgeons favor total 
thyroidectomy in younger patients. Management is as 559 
follows 

1) When the first operation comprised unilateral 
lobectomy alone for asymmetric goiter, reoperation and 
completion total thyroidectomy is straightforward if 
required for progression of nodularity in the remaining 
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lobe. This not only removes the problem causing tissue 
but will also give information to rule out malignant 
changes in recurrent tissue. 

2) There 1s some evidence that radioactive iodine may 
reduce the size of recurrent nodular goiter after 
previous subtotal resection and, in some circumstances, 
this may be a safer alternative than reoperation, 
particularly if there has been more than one previous 
thyroid procedure. 


Reference: 
Bailey and Love (27° edition): Page 807 


996) Which of the following will be helpful in detection 
and confirmation of a toxic nodular goiter? 


A) T3 

8) T4 

C) TSH 

D) Reverse T3 

E) lodine 131 radioisotope scanning 


Correct: E (lodine 131 radioisotope scanning) 


If hyperthyroidism associated with a discrete swelling is 
confirmed biochemically, it indicates either a ‘toxic 
adenoma’ or a manifestation of toxic multinodular 
goiter. The combination of toxicity and nodularity is 
important and ıs an indication for isotope scanning to 
localize the area(s) of hyperfunction. Localization of 
over activity in the gland will differentiate between a 
toxic nodule with suppression of the remainder of the 
gland, and toxic multinodular goitre with several areas 
of increased uptake with important implications for 
therapy 


Reference: 
Bailey and Love 27” edition page 808 


997) A patient underwent bilateral adrenalectomy 
following which he presented with complaints of 
hyperpigmentation and headache. Which of the 
following hormone is responsible for 
hyperpigmentation in this patient? 


A) Melanocyte stimulating hormones (MSH) 
B) Thyroid stimulating hormone (TSH) 
C) Prolactin 


D) Adrenocorticotrophic hormone (ACTH) 
E) Dopamine 


Correct: D [Adrenocorticotrophic hormone (ACTH)) 


This patient is suffering from Nelson syndrome. 

In 10% of patients with Cushing's disease who undergo 
a bilateral adrenalectomy after failed pituitary surgery, 
the pituitary adenoma causes Nelson's syndrome due to 
continued ACTH secretion at high levels, causing 
hyperpigmentation as a result of chemical synergies 
between ACTH and melanocyte-stimulating hormone 
Hyperpigmentation, previously believed to be caused by 
elevated levels of pro-opiomelanocortin and its 
cleavage product a-melanocyte-stimulating hormone, is 
now believed to result from ACTH-induced 
melanogenesis, 


Reference: 
1) Rapid Review Pathology by Edward Goljan (10" 


edition): Page 1336 
2) Sabiston Textbook of Surgery (20° edition): Page 971 


998) A patient after biochemical testing is diagnosed 
with pheochromocytoma, Which of the following is 
best and safest test to perform in this patient for 
localization of tumor? 


A) Ultrasound 

B) CT- with contrast 

C) MRI 

D) MIBG scan 

E) Radioisotope scanning 


Correct: C (MRI) 


Diagnosis and localization of pheochromocytoma 


The first step in the diagnosis of a pheochromocytoma 
is biochemical testing by confirming excessive 
catecholamine levels in the patient. This is done by 

1) Measurement of metanephrine and nor- 
metanephrine levels (adrenaline and noradrenaline 
breakdown products) in a 12 or 24-hour urine 
collection. The levels exceed 2-40 times the normal 
range in affected patients. 

2) By measurement of plasma levels of free 
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metanephrine and nor-metanephrine, 

The biochemical diagnosis (after performing 
biochemical testing at least twice) ıs then followed by 
localization of the pheochromocytoma. This is done 
using 


} Investigations for Pre-operative localization of 
| pheochromocytoma 


Investigation Description 

MRI It is preferred because contrast media 
used for CT stans can provoke 
paroxysms of pheochromocytoma. 
Classically, pheochromocytoma shows 
"Swiss cheese’ configuration 


CT scan It is usually avoided by can be done 
without contrast. 
MIBG It has excellent results in detecting 


primary and extra-adrenal tumors in 
metastatic disease. It is used to 
determine response to treatment and 
detect recurrence of disease 


SPECT It is even more sensitive than MIBG in 
detecting metastatic disease. 
Reference: 


1) Bailey and Love (27° edition): Page 846 
2) Sabiston Textbook of Surgery (20 edition): Page 
1287 


999) Which of the following clinical feature is 
indicative of thyroid malignancy? 


A) Dyspnea 

B) Dysphagia 

C) Hard neck mass with mobile skin 

D) Irregularly hard and fixed neck mass 
E) Productive cough 


Correct: D (Irregularly hard and fixed neck mass) 


Following clinical features may point towards malignant 
thyroid disease 

1)A hard, irregular swelling with any apparent fixity, is 
highly suspicious. Note that hard texture alone is not 
reliable as tense cystic swellings may also be hard on 
palpation. 

2) Evidence of right laryngeal nerve paralysis 
(hoarseness and a non-occlusive cough) confirmed by 


laryngoscopy (pathognomonic) 

3) Deep cervical lymphadenopathy (along the internal 
jugular vein) in association with a clinically suspicious 
neck swelling is diagnostic of papillary carcinoma, 

4) Female gender: Incidence of thyroid carcinoma in 
women 15 about three times that in men 

5) A discrete swelling in a male 1s much more likely to 

be malignant than in a female. 

6) The risk of carcinoma is increased at extremes of ages 
range. 


Reference: 
Bailey and Love (27* edition); Page 809 


1000) Psamomma bodies are diagnostic histological 
feature of which of the following types of thyroid 
cancers? 


A) Follicular carcinoma 
B) Papillary carcinoma 
C) Anaplastic carcinoma 
D) Medullary carcinoma 
E) Lymphoma 


Correct: B (Papillary carcinoma) 


Histologic features of papillary carcinoma are as follows 


Histological features of papillary carcinoma of 
thyroid 


Features Description 

Papillae Papillary carcinomas may contain 
branching papillae that have a 
fibrovascular stalk covered by layers of 
cuboidal epithelial cells 

Ground glass 1) The nuclei of papillary carcinoma cells 

nuclei contains finely dispersed chromatin that 

or imparts an optically clear or empty 

Orphan Annie appearance. 

eye nuclei 2) The invaginations of the cytoplasm 


give the appearance of intra-nuclear 
inclusions termed as “pseudo- 
inclusions") or |ntra-nuclear grooves 
Note that the diagnosis of papillary 
carcinoma can be made based on these 
nuclear features (even in the absence of 
papillary architecture) 
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Psammoma These are concentrically calcified 

bodies structures often present, usually within 
the cores of papillae. These structures 
are almost never found in follicular and 
medullary carcinomas, and so, when 
present in fine-needle aspiration 
material, they are a strong indication 
that the lesion is a papillary carcinoma 


Reference: 


Robbins and Cotran Pathological Basis of Diseases (8* 
edition): Page 1098-1100 


1001) Which of the following is best investigation to 
localize parathyroid gland pre-operatively tor guiding 
surgical therapy? 


A) Nuclear medicine-based studies (sestamibi 
scanning) 

B) Ultrasound scan 

C) CT scan 

D) Angiography 

£) Ultrasound/ CT guided biopsy 


Correct: A [Nuclear medicine-based studies (sestamibi 
scanning)| 


There are a variety of studies for accurate preoperative 
identification of parathyroid gland that helps in guiding 
surgical strategy. These are divided into non-invasive 
and invasive studies 


‘Studies far accurate preoperative identification of 
parathyroid gland 


Non-invasive 1) Nuclear medicine-based studies 
imaging (Sestarmbi scanning). It is most accurate 
and reliable test for imaging of 
parathyroid glands 
2) Ultrasonography 
3) 4D computed tomography (CT) 
scanning 
Invasive 1) Ultrasound or CT-guided fine-needle 
imaging aspiration with concomitant PTH assays 
(largely 2) Parathyroid angiography 
reserved forre- 3) Selective venous sampling for the PTH 
operative gradient. 
surgery) 


Reference; 
Bailey and Love (27° edition): Page 827 


1002) A middle aged patient presents with severe acid 
reflux and diarrhea, On endoscopic examination, 
patient is having severe esophagitis and multiple 
duodenal ulcers, Laboratory analysis shows pernicious 
anemia, What is the most likely diagnosis? 


A) Acid peptic disease 

B) Zollinger Ellison syndrome 

C) Acute gastritis 

D) Diphyllobothrium latum infection 
E) None of the above 


Correct: B (Zollinger Ellison syndrome) 


Patient is having Zollinger-Ellison syndrome suggested 
by: 

1) Presence of severe GERD causing esophagitis 

2) Diarrhea (caused by inactivation of pancreatic 
enzymes due to acid hypersecretion) 

3) Multiple peptic ulcers in duodenum (In classica! 
peptic ulcer endoscopic examination, ulcers do not 
extend beyond 2™ part of duodenum and are usually 
isolated). 

4) Pernicious anemia (causing by hindered absorption of 
vitamin B12 from distal small intestine due to acid 
hypersecretion). 


Reference: 
Ropid Review of Pathology By Edward Goljan (5"" 
edition): Page 489-490 


1003) Which of the following is best initial 
management option for peptic ulceration and acid 
reflux in patient diagnosed with Zollinger Ellison 
syndrome (ZES)? 


A) Truncal vagotomy 

B) Gastrectomy 

C) High dose Proton pump inhibitor therapy 
D) H2-blockers 

E) Antacids 


Correct: C (High dose Proton pump Inhibitor therapy) 
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The most common symptoms of ZES are: 

1) Epigastric pain 

2) Gastroesophageal reflux disease 

3) Diarrhea. 

More than 90% of patients with gastrinoma have peptic 
ulcer usually occurring in atypical locations (distal 
duodenum, jejunum, or multiple ulcers) in addition to 
typical location (proximal duodenum) detected on 
endoscopy. This should prompt an evaluation for 
pastrinoma, 

A secretin stimulation test (or alternatively a calcium 
infusion test) is highly useful to confirm the diagnosis of 
Zollinger-Ellison syndrome (ZES) with rise in serum 
gastrin levels of greater than 200 pg/ml above baseline 
(after secretin administration) being diagnostic. 
Somatostatin receptor scintigraphy (the octreotide 
scan) is used for pre-operative localization of 
gastrinoma. 

Management of ZES is as follows 


Managementiof Zollinger Ellisonsyndrome 


Management Description 

Symptomatic 1) High dose proton pump inhibitor 
management therapy is usually initiated in most 
patients to control acid hypersecretion. 
2) For those with 
untreatable/unresectable disease, 
truncal vagotomy is employed to control 
acid hypersecretion 

1) Surgical resection is done. 

2) Lymph nodes from the portal, 
peripancreatic, and celiac drainage 
basins should be sampled. 

MEN I associated gastrinoma 

As these tumors are multiple, hence cure 
is not possible with operation. 

If, however, the tumor can be imaged 
preoperatively, operation by an 
experienced gastrinoma surgeon can be 
attempted 


Definitive 
management 


1005) A middle aged male was found to have a 2 x 2 cm mass in right adrenal gland while undergoing investigation for 
Beneral health checkup. Which of the following should not be performed in the initial diagnostic workup of this 


incidentiloma? 


A) 24 hours Dexamethasone suppression test 
B) Urinary catecholamine levels 


Reference: 
Schwartz Principles of Surgery (10'" edition): Page 1073 


1004) Which artery supplies superior and inferiorly 
parathyroid glands? 


A) Superior thyroid artery 
B) Inferior thyroid artery 
C) Thyroid ima artery 

D) Thyrocervical trunk 

E) All of the above 


Correct: B (Inferior thyroid artery) 
The blood supply of both the superior and inferior 


parathyroid glands arises from the inferior thyroidal 
artery. 


Thyrold 
Superior 
arathyroid Bland 
i 
Inferior 
parathryald 
Inferior sand 
thyrold artery 
Blood supply of parathyroid glands 
Reference: 


Bailey and Love (27° edition): Page 823 
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C) Plasma aldosterone and electrolyte levels 


D) Biopsy of mass 
E) MRI 


Correct: D (Blopsy of mass) 
Incidentaloma is defined as an adrenal gland lesion discovered during imaging performed for unrelated reasons 
Although majority of these masses are benign adrenal adenomas, important differential diagnosis include 

1) Functioning (secreting) lesions: Aldosteronoma, cortisol producing/sex steroid producing adenoma, 


pheochromocytoma, adrenocortical carcinoma 
2) Non-functioning lesions: Benign (Adrenal adenoma, myelolipoma, cyst, hemorrhage), Malignant (metastasis, 


adrenocortical carcinoma) 
The differential diagnosis of adrenal incidentalomas is shown below 
Hence it is always necessary to determine the nature of lesion, either it is benign or malignant or secretory. 


Algorithm for management of incidentaloma is given below 


Management algorithm for an adrenal incidentaloma CT = computed tomography; DST = detamethasone suppression test: 


VMA = vanillylmandelic acd 


Schwartz Principles of Surgery (10" edition): Page 1588, 1589 


i Reference: 


1006) A middle aged female presented with a solitary thyroid swelling, Which of the following is best investigation to 


be carried out for solitary thyroid swelling? 
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A) Ultrasound scan 
B) CT scan 

C) MRI scan 

D) ENAC 

E) Isotope scan 


Correct: D (FNAC) 


FNAC has become the single most important test in the evaluation of thyroid masses. It can be performed with or 
without ultrasound guidance, Ultrasound guidance is recommended for nodules; 

1) That are difficult to palpate 

2) For cystic or solid-cystic nodules that recur after the initial aspiration 

3) For multinodular goiters 

Algorithm for management of solitary thyroid nodule is as follows 


Corana 


tor | 
BE i | 
Repeat Ea Wey] Repeat Lobectomy Lobectomy or Near-total/ total 
FNAB with ey | FNAB Neartotaltotal  Thyroidectomy 
us | i thyroidectomy 
guidance 1 


compressie 
A. 
i | +/-FNAB 
Thyroidectomy 


Management of a solitary thyroid nodule based on Bethesda critena a= except in patients with a history of external 
radiation exposure or a family history of thyroid cancer, FNAB = fine-needle aspiration biopsy; AUS = atypia of unknown significance, 
FLUS = follicular lesion of unknown significance; FN = follicular neoplasm. 


565 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 1539 


1007) A patient with labored breathing who has thyroidectomy will have which type of acid-base 
developed tension hematoma shortly after disorder? 
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A) Respiratory acidosis 

B) Respiratory alkalosis 

C) Metabolic acidosis 

D) Metabolic alkalosis 

E) Metabolic acidosis and respiratory acidosis 


Correct: A (Respiratory acidosis) 


Respiratory acidosis is defined as retention of CO2 in 
the lungs (hypoventilation) causing an increase in PaCo2 
and a corresponding decrease in PaQ2. 

Obstruction of the upper airway secondary to 
hematoma formation or severe inflammation/infection 
(e.g. acute epigiottitis, croup, obstructive sleep apnea, 
obesity) can significantly increase respiratory muscle 
fatigue and the inspiratory work of breathing ultimately 
leading to retention of CO2 in lungs (hypercapnia) and 
respiratory acidosis 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 


Poge 28, 208 


1008) A young patient in her third trimester is found to 
have hyperthyroidism/Grave’s disease. What is the 
best treatment option for her? 


A} Total thyroidectomy 

B) Propylthiouracil 

C) Methimazole 

D) Rediotodine 

E) Subtotal thyroidectomy 


Correct: C (Methimazole) 


Propylthiouracil is preferred in first trimester of 
pregnancy. In second and third trimester, methimazole 
is drug of choice. 

Radioactive iodine is contraindicated in pregnancy. 


Reference: 
Current Medical Diagnosis and Treatment 2017: Page 


816 
Katzung and Trevor’s Pharmacology (11" edition): 318, 
319 


1009) A female presents to OPD with complain of 
midline neck swelling. On examination, the swelling is 


non-tender and can be moved side to side but not up 
and down. What is your diagnosis? 


A) lipoma 

B) Cervical lymph node 
C) Thyroglossal duct cyst 
D) Sebaceous cyst 

E) Dermoid cyst 


Correct: C (Thyroglossal duct cyst) 
Thyroglossal cysts are tethered by the remnant of the 


thyroglossal duct which means that they can be moved 
sideways, but not up and down. 


Subhyoid 


Pretracheal 


Sites of thyroglossal duct cyst 


Chemodectoma also presents similarly: firm, rubbery, 
mobile mass that can be moved side to side, but not up 
and down, pulsatile and can sometimes be emptied by 
firm pressure, after which it slowly refills in a pulsatile 
manner. A bruit may also be present. 


Reference: 


1) Norman and Browse Introduction to Symptoms and 
Signs of Surgical Diseases: Page 286-288 
2) Bailey and Love (27" edition): Page 757, 758 


1010) What is correct regarding position of 
thyroglossal duct cyst? 


A) They are most commonly located just to the lateral 
of midline between thyroid isthmus above and hyoid 
bone below 

B) They are most commonly located in midline 
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between thyroid isthmus and hyoid bone (ie, below 
the hyoid bone) 

C) They are most commonly located in midline above 
the hyoid bone 

D) They are mast commonly located at base of tongue 
E) None of the above 


Correct: B [They are most commonly located in midline 
between thyroid isthmus and hyoid bone (i.e. below the 
hyoid bone)) 


Theoretically, thyroglossal cysts can occur anywhere 
between the base of the tongue and the isthmus of the 
thyroid gland, but they are most commonly found in 
two sites 

1) Between the isthmus of the thyroid gland and the 
hyoid bone 

2) Just above the hyoid bone. 

Thyroglossal cysts within the tongue and in the floor of 
the mouth are rare. 


Reference: 


Norman and Browse Introduction to Symptoms and 
Signs of Surgical Diseases: Page 286-288 


1011) A 36 year old female who underwent subtotal 
thyroidectomy complaints of shortness of breath two 
hours after operation. What is the most likely cause? 


A) Tension hematoma 

B) Bilateral recurrent laryngeal nerve injury 
C) Tracheomalacia 

D) Injury to trachea 

E) Pulmonary embolism 


Correct: A (Tension hematoma) 


A tension hematoma is a reactionary hemorrhage that 
usually occurs few hours after surgery, deep to the deep 
cervical fascia. Bleeding usually occurs from thyroid 
arteries (occasionally from a thyroid remnant or a 
thyroid vein) and is due to 

1) Slippage of ligature on vessel due to poor technique 
Or post-anesthesia rise in blood pressure. 

2) Removal of clot exposing underlying bleeding vessel, 
usually due to post-recovery rise of blood pressure 
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3) Relieve of vasospasm few hours after operation 

All these factors require few hours to happen/develop. 
The compression of trachea and larynx leads to 
respiratory distress few hour after operation. Urgent 
decompression by opening the layers of the wound (and 
not simply the skin closure) to relieve tension is done, 
followed by urgent transter to theatre to secure the 
bleeding vessel. 

Bilateral recurrent laryngeal nerve damage causing 
‘vocal cord paralysis usually occurs following re- 
operation for thyroid disease (e.g. recurrent thyroid 
Carcinoma). The presentation is more acute in nature 
compared to tension hematoma. Respiratory 
distress/dyspnea is followed immediately after 
extubation (does not takes few hours like in tension 
hematoma) 

Tracheomalacia is an extremely rare complication of 
long standing, large multinodular goiter that can cause 
respiratory distress following operation. Pre-operative 
assessment of trachea can anticipate and prevent this 
problem. 


Reference: 
Bailey and Love (26° edition): Page 761-762 


1012) A 50 year old female patient having huge 
multinodular goiter for past 14 years underwent total 
thyroidectomy. Just after extubation, patient 
developed dyspnea with visible supraclavicular and 
intercostal retractions. What is the most likely cause of 
patient's respiratory distress? 


A) Tracheomalacia 

B) Tension hematoma 

C) Right recurrent laryngeal nerve palsy 
D) Injury to parathyroid glands 

E) Superior laryngeal nerve palsy 


Correct: A (Tracheomalacia) 


Tracheomalacia is a rare but recognized complication of 
thyroidectomy. 

1) Long standing goiters (multinodular) cause a chronic 
pull on tracheal rings. Following thyroidectomy, the 
release of chronic pull cause the tracheal rings to 
collapse when the endotracheal tube is removed, This is 
manifested as sudden onset of dyspnea immediately 


ION 
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following extubation. 

2) Continuous positive airway pressure effectively aids 
in splinting the trachea open by preventing its collapse 
during expiration while maintaining patency of the 
upper airway during inspiration, 

3) Tracheomalacia can be identified by dynamic 
expiratory CT or bronchoscopy, Collapse of greater than 
half of the lumen during expiration is consistent with 
this condition. Respuatory difficulty ensues from the 
intermittently collapsing trachea 

Tension hematoma which is a form of reactionary 
hemorrhage usually occurs 4-6 hours after surgery. 


Reference: 
1) Bailey and Love (26" edition): Page 761-762 


2) Morgan and Mikhail’s Clinical Anesthesiology (5* 
edition). Page 970 


1013) A 40 year old temale patient undergoing 
completion thyroidectomy for a suspicious thyroid 
mass in lobe (previously she has undergone right 
lobectomy for a benign thyroid nodule in right lobe). 
Few hours after the operation, patient develops 
progressive swelling under the incision, stridor, and 
difficulty breathing. Immediate orotracheal intubation 
is performed and is successful. Which of the following 
is the most appropriate next step? 


A) Perform immediate laryngoscopy to rule out 
bilateral vocal cord paralysis 

B) Active observation 

C) Broad-spectrum antibiotics should be given and 
debridement of the wound be done 

D) Wound exploration 

E) Administration of antihistamine along with high 
dose steroids 


Correct: D (Wound exploration) 


The clinical presentation is consistent with a tension 
hematoma. Airway control should take priority if 
patient is having respiratory distress before shifting 
patient to operating theater for wound exploration. This 
includes endotracheal/oro-tracheal intubation or if not 
possible then cricothyroidotomy with 12 G needle. The 
patient should then be taken to operating theater, 
urgent exploration of the wound be done, the 


hematoma drained and control taken of any bleeding 
vessels. 

This patient had successful orotracheal intubation done 
The best step in this clinical scenario is shifting patient 
to operating theater and wound exploration 

Bilateral vocal cord dysfunction can be a cause of 
postoperative stridor and difficulty breathing, 
particularly after re-operative surgery but usually 
Manifests itself immediately following extubation, 
Hence there ıs no need to perform fibro-optic 
laryngoscopy. 


Reference: 
Bailey and Love (26" edition): Page 761, 762 


1014) A middle aged female presented with swelling in 
front of neck that has developed over past fev 

months, On examination, the swelling is unilateral and 
is of thyroid in origin. There are also few lymph nodes 
palpable along the side of swelling, What is your 
clinical diagnosis? 


A) Metastatic carcinoma 

8) Non-Hodgkin lymphoma 

C) Tuberculosis 

D) Papillary carcinoma of thyroid 
E) Medullary carcinoma of thyroid 


Correct: D (Papillary carcinoma of thyroid) 


Reference: 
SRB Manual of Surgery (6" edition): Page 468-469 
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The Breast 


1015) A 29 year old female presented with cystic lesion 
in her breast which is 4cm away from areola, FNAC has 
been performed which is negative for malignant cells. 
What is the next best step? 


A) Repeat FNAC in 6 months 

B) Repeat mammogram in 6 months 
C) Repeat ultrasound in 6 months 
D) Excisional biopsy 

E) No further action needed 


Correct: E (No further action needed) 


a 


Cystic Lump disappears; cloar 


Dischamo patient 
fluld (many colours) 
Residual thickening; blood- Investigate - 7core biopsy 
stained fluid 
Solid Benign Offer excision or observe 
Atypical Investigate - core biopsy 
Malignant 4 ‘Treat for cancer 
Reference: 


Bailey and Love (27 edition): Page 871 


1016) A lady presents to breast clinic with complaint of 
discomfort in her right breast. On examination, there 
is no palpable lump or lymph nodes. Mammogram 
done shows microcalcification. What should be the 
next best step in this patient? 


A) Reassurance 

B) MRI bilateral breast 

C) Ultrasound guided biopsy of breast 
microcalcifications 


D) Prophylactic mastectomy 
E) Stereotactic core biopsy 


Correct; E (Stereotactic core biopsy) 


Minimally invasive breast biopsy is the optimal initial 
tissue acquisition method and procedure of choice for 
obtaining a pathologic diagnosis of image-detected 
abnormalities in non-palpable lesions of breast. 
Correlation between pathology results and imaging 
findings is mandatory. Patients with histologically 
benign findings on percutaneous biopsy do not require 
open biopsy if imaging and pathologic findings are 
concordant. Patients with high-risk lesions on image- 
guided biopsy (e.g., atypical ductal hyperplasia [ADH], 
atypical lobular hyperplasia [ALH], lobular carcinoma in 
situ [LCIS], radial scar) may have malignancy at the 
same site and should undergo a surgical biopsy. The two 
minimally invasive modalities of choice are: 

1) Stereotactic core biopsy: used for non-palpable 
mammographically detected lesions, such as 
microcalcifications that cannot be seen with US. 

2) US-guided biopsy: generally easier to perform than 
stereotactic core biopsy and is the preferred method for 
lesions with a cystic component, as it can be used to 
aspirate the cyst as well as provide core biopsy 
specimens. 


Reference: 
Washington Manual of Surgery (8* edition): Page 719 


1017) A 29 years female having a 2cm breast mass 
which, on examination, is cystic in consistency. FNAC is 
done which shows non-malignant cells. What should 
be the next step? 
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A) Excisional biopsy 

B) Repeat aspiration 

C) Wide local excision 

D) Ultrasound after 6 months 

E) No further Intervention at the moment 


Correct: E (No further intervention at the moment) 


A solitary cyst or small collection of cysts can be 
aspirated. If they resolve completely, and if the fluid is 
not blood-stained, no further treatment is required. 


Reference: 
Bailey and Love (27" edition): Page 869 


1018) A 4 year old girl presents with a left breast mass. 
Her mother first noticed it a day before and is very 
concerned because both the child’s maternal 
grandmother and maternal aunt have had breast 
cancer, It is firm, smoothly circumscribed, and slightly 
eccentric under the left areola. The right breast is 
unremarkable, What should be the management step? 


A) Immediate excisional biopsy 

B) A mammogram 

C) Repeat examination in 1 month 

D} Genetic testing for breast cancer (BROA) 1 and 2 
mutations 

E) Stereotactic needle biopsy 


Correct: C (Repeat examination in 1 month) 


Breast cancer ts vanishingly rare in children 

Therefore, needle biopsy and mammogram are unlikely 
to be helpful. The most likely tumor in this case is a 
benign fibroadenoma. Removal of breast masses in 
prepubescent girls carries a strong possibility of damage 
to the involved breast bud with subsequent hypoplasia 
of the adult breast. In this case, it would be better to 
defer excision until after puberty unless the mass 
continues to enlarge or becomes symptomatic. 


Reference: 
lange Q & A Surgery 


1019) A 29 years female having breast mass which on 
examination is cystic in consistency. FNAC is done 


which shows non-malignant cells, The cyst recurs 
agaln, What should be the next step? 


A) Excisional biopsy 

B) Repeated aspiration 
C) Wide local excision 
D) Core biopsy 

E) None of the above 


Correct: B (Repeated aspiration) 


A solitary cyst or small collection of cysts can be 
aspirated. If they resolve completely, and if the fluid is 
not blood-stained, no further treatment is required. 
However, 30% will recur and require re-aspiration. 
Cytological examination of cyst fluid is no longer 
practised routinely. If there is a residual lump or if the 
fluid is blood-stained, a core biopsy or local «cision for 
histological diagnosis is advisable, which is ¢'.0 the cas: 
if the cyst reforms repeatedly. 


Reference: 
Bailey and Love (27° edition): Page 869 


1020) A 32 year old female presented with .ı 2 x 2 cm 
breast mass for which fine needle aspiratios was 
performed that showed atypical cells. Whi: t: of the 
following diagnostic catergories is assigne’ to this 
patient? 


A) Ct 
B) C2 
9B 
D) ca 
E) c5 


Correct: C (C3) 


After FNAC of breast mass, diagnostic categories have 
been assigned 


Diagnostic: Description 


Category 

Inadequate/Unsatisfactory 
Benign 

Atypical but probably benign 
Suspicious of malignancy 
Malignant 


QEQR2 
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Reference: 

Article on “Application of National Cancer Institute 
recommended terminology in breast cytology”: Journal 
of Cancer Research and Therapeutics 


1021) A 37 year old woman presents with a mass in 
right breast. A thorough history, physical examination 
and core biopsy of the breast mass is carried out. In 
which of the following circumstances would a sentinel 
lymph node biopsy be indicated? 


A) The core biopsy is consistent with ductal carcinoma 
and the patient has a bone scan suspicious for 
metastasis. 

B) The core biopsy is consistent with ductal carcinoma 
and the patient has a positive pregnancy test. 

C) The core biopsy is consistent with ductal carcinoma 
and the patient has palpable axillary lymph nodes. 

D) The core biopsy is consistent with ductal carcinoma 
and the patient desires partial mastectomy 

E) None of the above 


Correct: D (The core biopsy is consistent with ductal 
carcinoma and the patient desires partial mastectomy) 


The sentinel lymph node (SLND) is defined as the first 
node to receive drainage from a tumor in a regional 
lymph node basin. This technique is used most 
frequently in patients with breast cancer and melanoma 
who do not have clinically positive lymph node disease 
(i.e. palpable lymph nodes, biopsy-proven malignancy) 
or metastases. The SLND can be identified using 

1) Blue dye 

2) Technetium-labeled sulfur colloid. 

In breast cancer, sentinel lymph node biopsy is not 
routinely recommended in patients with ductal 
carcinoma in situ (DCIS) not undergoing mastectomy. In 
case if OCIS is extensive and patient is planned for 
mastectomy, sentinel lymph node biopsy is 
recommended as large DCIS often harbor areas of 
occult invasive carcinoma that may have spread to 
SLNDs and biopsy may provide a clue to this spread 
(sentinel lymph node biopsy cannot be performed after 
a mastectomy). 

Sentinel lymph node biopsy is also not indicated in 
patients who are pregnant or who have had prior 


surgery either in the axilla or in the breast (unrelated to 
cancer), 


Reference: 
Schwartz Principles of Surgery (10" edition): 545-547 


1022) A 36 year old female patient underwent breast 
conservation surgery for stage | breast carcinoma, 
What should be the management of axillary lymph 
nodes? 


A) No need of assessment of loco-regional lymph 
nodes 

B) Sentinel lymph nodes biopsy 

C) Level I axillary lymph node dissection 

D) Level II axillary lymph node dissection 

E) Level III axillary lymph node dissection 


Correct: B (Sentinel lymph node biopsy) 


Breast conservation involves: 

1) Resection of the primary breast cancer (segmental 
mastectomy, lumpectomy, partial mastectomy, wide 
local excision, and tylectomy) with a margin of normal- 
appearing breast tissue 

2) Adjuvant radiation therapy 

3) Assessment of regional lymph node status 

Breast conservation surgery is currently the standard 
treatment for women with stage 0, |, or II invasive 
breast cancer. 

Axillary staging is done depending upon the lymph node 
status. 


Management of axillary lymph nodes in early 
Invasive breast carcinoma (with stage 0, l, or Il) 


Technique Indications — 
Sentinel lymph 1) This technique is primarily used to 
node (SLN) assess the regional lymph nodes in 


dissection women with early breast cancers 
who are clinically node negative by 
physicat examination and imaging 
studies 

2) SLN dissection is performed 
before removal of the primary breast 
tumor 

It done in case of 

1) Clinically palpable lymph nodes 


Axillary lymph 
node dissection 
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(level | and I or lobular No surgical excision LCIS is not Itself 
lymph nodes) 2) Ifa palpable node is discovered carcinomain recommended cancerous but | 
intra-operatively situ There are two these and breast | 
7 options cancer can 
Reference: 1) Observation is develop in both 
Schwartz Principles of Surgery (10" edition): Page 545- warranted (Clinical ; breasts, hence 
547 examination every excision of focus | 
six months + Yearly of LCIS will not 
mammogram) decrease the 


1023) A 38 year old female underwent trucut biopsy of 


OR incidence of 
a small mass in left breast. Histopathological analysis 2) Chemo- cancer in other 
reveals it to be ductal carcinoma in situ. Which of the prevention with parts of breasts, 
following is appropriate treatment for ductal tamoxifen thus making 
carcinoma in situ? surgical excision 


an ineffective 


A) Radiotherapy option in LCS 

B) Chemotherapy 

C) Breast conservation surgery with radiotherapy Following are important aspect regarding management 

D) Breast conservation surgery with chemotherapy of breast carcinoma 

E) Breast conservation surgery with chemo- 1) Radiotherapy is given after breast conservation 

radiotherapy surgery to decrease the recurrence of tumor. It 1s also 
used as a palliative measure in case of bone me: astasis. 

Correct: C (Breast conservation surgery with 2) Chemotherapy is given when: If tumor >1cm and 

radiotherapy) lymph nodes are palpable, ER and PR negative, 
overexpression of HER-2 neu. 

Ductal carcinoma in situ (DCIS) is a pre-malignant 3) If ER and PR positive tumors: Hormone therapy 

condition and should be surgically excised. Post- (Tamoxifen) in pre-menopausal is recommended to 

operative radiotherapy ıs recommended in case of high decreased recurrence rate. Aromatase inhibitors are 

grade DCIS. Mastectomy can also be done but that given in post-menopausal women to decrease 

represents an overtreatment in some cases and a less recurrence after surgery. 

aggressive approach in form of breast conservation 4) In case of combined chemotherapy and hormonal 

surgery (wide excision with tumor free margins) is therapy, hormonal therapy should be given first, 

recommended, followed by chemotherapy to decrease side effects. 


5) When lymph nodes are palpable: No need to perform 


Management of Carcinoma in situ breast sentinel lymph node biopsy. 


Carcinomain Management Description 6) In case of occult primary carcinoma (Positive axillary 
situ i = lymph node with positive ER, PR +ve margins and no 
Ductal Breast conservation Low grade: No primary tumor found), two options can be done: 
carcinomain surgery +/- radiotherapy after Mastectomy with chemotherapy or isolated axillary 
situ Radiotherapy BCS lymph node dissection followed by radiotherapy and 
High grade: chemotherapy. 
Radiotherapy 


7) In pregnant women with breast cancer: Mastectomy 
is preferred. Chemotherapy can be done after the first 
trimester. Radiotherapy is contraindicated in 
pregnancy. 

8) Follow up after breast cancer treatment: Clinical 
examination after 3-6 months and yearly mammogram 
for at least 5 years is recommended. 


572 after BCS 
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Reference; 


Bailey and Love (27" edition): Page 872-876 


1024) A middle aged female patient is diagnosed with 
early stage, locally invasive breast carcinoma (Stage 
1A). What is the most appropriate treatment option in 
her case? 


A) Radiotherapy 

B) Breast conservation surgery, axillary staging and 
radiotherapy 

C) Radical mastectomy 

D) Modified radical mastectomy with axillary staging 
E) Chemotherapy 


Correct: B (Breast conservation surgery, axillary staging 
and radiotherapy) 


Stage 1A includes 

1) T1 -Tumor size up to 2cm 

2) NO: No nodal metastasis 

3) MO: No distant metastasis 

Breast conservation surgery (with axillary staging and 
radiotherapy) is superior to modified radical 
mastectomy (with axillary staging) in this case as tumor 
size is <4cm and there is no metastasis 


Management of early invasive breast carcinoma 


Early invasive breast carcinoma include 

1) Stage IA (T1,NO,MO) 

2) Stage IB (TO, N1-micrometastasis, MO OR T1, N1- 
micrometastasis,NO) 

3) Stage IIA (TO, N1,MO OR T1,N1,MO OR T2,NO,M0) 
4) Stage IIB (T2,NI,MO OR T3,NO,MO) 


TNM'staging system for breast cancer 


| Tumor size 

[T1 Tumor <2 min greatest dimension g 

|72 Tumor >2 cm but <5 cm in greatest dimension 

| 13 Tumor >5 cm in greatest dimension 

| T4 Tumor of any size with direct extension to the 
chest wall and/or to the skin (ulceration or skin 

| nodules)’ 


| Lymph node status 
| NO No regional lymph node metastases 
Nlmic Micrometastasis 


N1 Metastases to movable ipsilateral level |, II 
axillary lymph nade(s) 

N2 Metastases in ipsilateral level |, Il axillary lymph 
nodes that are clinically fixed or matted; or in 
clinically 


detected” ipsilateral internal mammary nodes in 
the absence of clinically evident axillary lymph 
noce metastases 

N3 Metastasis in ipsilateral infraclavicular (level III 
axillary) lymph node(s) with or without level |, 11 
axillary 
lymph node involvement; or in clinically 
detected” ipsilateral internal mammary lymph 
node|s) with clinically 
evident level |, Il aullary lymph node metastases; 
or metastases in ipsilateral supraclavicular lymph 
node(s) 
with or without axillary or internal mammary 
lymph node involvement 

Distant metastasis 


Mo No clinical or radiographic evidence of distant 
metastases 
M1 Distant detectable metastases as determined by 


classic clinical and radiographic means and/or 
histologically 
proven larger than 0.2 mm 


Currently, two therapeutic options are considered 
equivalent treatments for patients with stage | and II 
breast cancer. 

1) Breast conserving surgery (wide excision, partial 
Mastectomy, quadrantectomy) with axillary staging and 
radiation 

2) Mastectomy with axillary staging 

For many women with stage | or Il breast cancer, 
breast-conserving therapy (BCT) ıs preferable to total 
mastectomy because 

1) BCT produces survival rates equivalent to those after 
total mastectomy 

2) It preserves breast tissue and is cosmetically 
superior. 


Contraindications to breast conservation surgery 
early invasive breast carcinoma 

1) BRCA mutation carriers (absolute contraindications) 
2) Prior radiation therapy to the breast or chest wall 


3) _Persistently positive surgical margins after re-excision 
4) Multicentric disease (multiple tumors in separate 
quadrants 
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5) Scleroderma or lupus erythematosus 


Mastectomy ıs preferred over BCT in followin; z 
conditions: 

1) Large tumors (in relation to the size of the breast): 
Usually >4cm 

2) Central tumors beneath or involving the nipple 

3) Multifocal disease (refers to multiple tum ors within 1 
quadrant of the breast) 

4) Local recurrence 

5) Patient preference. 


Reference: 
Schwartz Principles of Surgery (10" editior 1): Page 538 


1025) A 38 year old female is diagnosed with stage II A 
breast cancer (T2: 4 x 5cm breast mass, ‘NO: No lymph 
nodes palpable, M0: No distant metasté isis), Which of 
the following is best cosmetic treatmer it for her? 


A) Radical total mastectomy 

6) Modified radical mastectomy 

C) Partial mastectomy 

D) Skin sparing mastectomy with imp!iant 
reconstruction 

E) Skin sparing mastectomy with TRA M flap 
reconstruction 


Correct: E (Skin sparing mastectomy \ vith TRAM flap 
reconstruction) 


As the dimensions of breast carcinon 1a exceeds that 
required for breast conservation sur zery, mastectomy is 
preferred over BCT. However as the patient is 
concerned regarding cosmesis, skin sparing mastectomy 
1s preferred over modified radical m astectomy. A skin- 
Sparing mastectomy preserves the | \framammary fold 
along with as much native skin as possible. It is used 
when immediate breast reconstruc’:ion is planned. 
There are two options for immedia'te breast 
reconstruction: 

1) Use of Implant 

2) Autologous tissue flap: Many op tions are available 
but most cosmetically acceptable 1s transverse rectus 
abdominis myocutaneous flap (TRAM) and deep inferior 
epigastric perforator flap (a modif ication of TRAM). 
Amongst these two, autologous ti ssue flap 


reconstruction with TRAM/DIEP flap is superior to 
implants in many aspects as follows 

1) DIEP flap shows almost no morbidity of the donor 
site area, 

2) Autologous tissue follows the changes of the body 
like weight gain or reduction to a certain extent 

3) There ıs neither capsular contracture nor other 
implant associated side effects. 

4) Women gets the impression that the TRAM flap is like 
soft tissue to the touch and not like a foreign body. 
Contour of the newly formed breast is quite similar to 
natural contralateral breast. 

5) The aesthetic results are, in all cases, superior with 
majority patients pleased with the result. 


Reference: 

1) Grabb and Smith Plastic Surgery (7 edition): Page 
622, 643, 647 

2) Schwartz Principles of Surgery (10" edition): Page 533, 
3) Article on “Skin sparing mastectomy with implant 
reconstruction”: NCBI 


1026) A 44 patient is diagnosed with Stage IIIB breast 
cancer. She has no other co-morbidities. Which of the 
following is appropriate treatment for her? 


A) Modified radical mastectomy 

B) Neoadjuvant chemotherapy followed by mac! ified 
radical mastectomy and pest-op adjuvant 
radiotherapy 

C) Total radical mastectomy 

D) Chemo-radiotherapy 

E) Primary endocrine therapy 


Correct: B (Neoadjuvant chemotherapy followed by 
modified radical mastectomy and post-op adjuvant 
radiotherapy 


Women with stage IIIA and IIIB breast cancer have 
advanced local-regional breast cancer but no clinically 
detected distant metastases. Surgery is integrated with 
radiation therapy and chemotherapy in an effort to 
provide optimal local-regional disease-free survival as 
well as distant disease free survival for these women. 


TNM staging system for breast cancer 


Tumor size 
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Tl Tumor $2 cm in greatest dimension 

T2 Tumor >2 cm but <5 cm in greatest dimension 

73 Tumor >5 cm in greatest dimension 

T4 Tumor of any size with direct extension to the 
chest wall and/or to the skin (ulceration or skin 
nodules)* 

Lymph node status 

NO No regional lymph node metastases 

Nime  Micrometastasis 

N1 Metastases to movable Ipsilateral level |, Il 
axillary lymph node(s) 

N2 Metastases in Ipsilateral level |, Il axillary lymph 
nodes that are clinically fixed or matted; or In 
clinically 


detected” ipsilateral internal mammary nodes in 
the absence of clinically evident axillary lymph 
node metastases 

N3 Metastasis in ipsilateral infraclavicular (level II] 
axillary) lymph node(s) with or without level |, 11 
axillary 
lymph node involvement; or in clinically 
detected’ ipsilateral internal mammary lymph 
node(s) with clinically 
evident level |, Il axillary lymph node metastases; 
or metastases in ipsilateral supraclavicular lymph 
node(s) 
with or without axillary or internal mammary 
lymph node involvement 

Distant metastasis 


MO No clinical or radiographic evidence of distant 
metastases 

M1 Distant detectable metastases as determined by 
classic clinical and radiographic means and/or 
histologically 


proven larger than 0.2 mm 


Staging of advanced locoregional breast carcinoma is 
given below 


Staging of advanced locoregional breast carcinoma 


Stage lllA T0 N2 Mo 
Tl N2 M0 
T2 N2 M0 
13 N1 M0 
T3 N2 Mo 

StagellB 14 NO MO 
T4 N1 MO 
14 N2 M0 


There are two treatment options: 


BREAST AND ENDOCRINE SYSTEM 


1) Neoadjuvant chemotherapy followed by modified 
radical mastectomy, post-operative radiotherapy and 
endocrine therapy: 

For inoperable stage IIIA and for stage IIIB breast 
cancer, neoadjuvant chemotherapy is used to decrease 
the local-regional cancer burden allowing subsequent 
modified radical or radical mastectomy, which is 
followed by adjuvant radiation therapy. 

2) Primary endocrine therapy followed by sequential 
therapy on progression of disease 

For selected clinically indolent, estrogen receptor 
positive, locally advanced tumors, primary endocrine 
therapy may be considered. This is especially preferred 
when the patient has other co-morbid conditions e.g. 
an elderly women who were deemed poor candidates 
for surgery or cytotoxic chemotherapy 

Algorithm for the management of Stage III breast 
carcinoma is given below 


Reference: 
Schwartz Principles of Surgery (10” edition): Page 541, 
542,550 


1027) In which of the following conditions, alkaline 
phosphatase is raised? 
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A) Osteoporosis 

B) Metastatic breast cancer 
C) Osteopetrosis 

D) Hypervitaminosis 

E) None of the above 


Correct: B (Metastatic breast cancer) 


Alkaline phosphatase is increased in a number of conditions including metastases to bone or liver, Paget disease of 
bone, seminoma (placental ALP), in cholestasis (e.g. biliary obstruction), infiltrative disorders, bone diseases 


Lab values in bone disorders 
DORR SRY G 


Osteoporosis 
Osteopetrosis 


Paget disease of bone 

Osteitis fibrosa cystica 
Primary 

hyperparethyroidism 


Secondary 


Osteomalacia/rickets 


Hypervitaminosls D 


576 Reference: 


USMLE Step 1 First Aid (2017): Page 220, 373, 435 
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1028) A patient intubated after delayed recovery from 
surgery is put on SIMV mode ventilation. 4 hours later, 
the patient becomes hypotensive, tachycardic and 
tachypnea. You are on call in ICU. What should be the 
best step in such a situation? 


A) Call senior/Call anesthetist and wait for help 

B) Perform needle decompression and arrange chest 
tube in the mean while 

C) Shift the patient to operating theater for detailed 
evaluation 

D) Perform suction, advice ABGs and X-rays 

E) Disconnect ventilator and manually ventilate 


Correct. B (Perform needle decompression and arrange 
chest tube in the mean while) 


Diagnosis is clinical and treatment should not be 
delayed for investigations. 


Reference: 
Bailey and Love (27° edition): Page 367 


1029) A 72-year-old man undergoes an aortobifemoral 
graft for symptomatic aortoiliac occlusive disease. The 
inferior mesenteric artery (IMA) is ligated at its aortic 
attachment. Twenty-four hours after surgery the 
patient has abdominal distention, fever, and bloody 
diarrhea, Which of the following is the most 
appropriate diagnostic study for this patient? 


BREAST AND ENDOCRINE SYSTEM 


Cardiothoracic and Vascular system 


A) Aortogram 

B) MRI 

C) CT scan 

D) Sigmoidoscopy 
E) Barium enema 


Correct: D (Sigmoidoscopy) 


The patient has ischemia of the left colon and rectum. 
Intestinal ischemia develops when a patent inferior 
mesenteric artery is ligated in the setting of superior 
mesenteric artery (SMA) or bilateral hypogastric artery 
occlusion. Ligation of the IMA too far from the aorta can 
also interfere with the collateral blood supply to the 
rectosigmoid and lead to ischemia. Abdominal 
distention, fever, elevation of white blood cell count, 
and/or bloody diarrhea in the postoperative period 
should raise suspicion for colon ischemia. The bet 
study to evaluate the sigmoid and rectum is 
sigmoidoscopy. Barium enema is not as accurate as 
sigmoidoscopy in determining depth of injury and 
carries grave risks of contamination by barium and feces 
if perforation occurs. CT, MRI, and aortography are not 
useful in evaluating the colon for early ischemia 


Reference: 


Pretest series 


1030) A young patient presents with spontaneous right sided chest pain and mild dyspnea. Chest X-ray shows 
pneumothorax of size 1.5cm. After administration of supplemental oxygen, what will be the next best step in this 


patient? 


A) Call thoracic surgeon for thoracotomy 
B) Chest intubation 
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C) Thoracocentesis 
D) Increase the amount of oxygen 
E) Discharge patient with follow up in OPD 


Correct: E (Discharge patient with follow up in OPD) 


The patient is having “Primary spontaneous pneumothorax’-a common condition characteristically seen in young people 
from their mid-teens to late 20s. About 75% of cases are in young men who tend to be tall and have a family history of 
the condition. It is due to leaks from small blebs, vesicles or bullae, which may become pedunculated, typically at the 

apex of the upper lobe or on the upper border of the lower or middle lobes. Algorithm for management is given below: 


Reference: 
Bailey and Love (27" edition): Page 919, 920 


1031) Which of the following is not a complication of C) Cholelithiasis 
Cardiopulmonary Bypass procedure? D) Air embolism 

E) Pulmonary injury 
A) Vascular injury 


B) Infection Correct: C (Cholelithiasis) 
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Following are potential complications of 
Cardiopulmonary Bypass procedure 
1) Bleeding disorders 

2) Infection 

3) Air embolism 

4) Intestinal ischemia/infarction 

5) Micruembolization 

6) Myocardial depression 

7) Neurological dysfunction 

8) Pancreatitis 

9) Postcardiotomy syndrome 

10) Pulmonary injury 

11) Systemic organ dysfunction 

12) Vascular injury 


Reference: 
Bailey and Love (27” edition): Page 886 


1032) Which of the following is an indication of 
Coronary Artery Bypass Grafting (CABG)? 


A) 30% stenosis of the left main stem (‘critical left 
main stem disease) 

B) 40% stenosis of the proximal left anterior 
interventricular artery 

C) Three main coronary arteries diseased 

D) Single main coronary artery diseased 

E) Poor ventricular function associated with 
multivessel disease 


Correct: C (Three main coronary arteries diseased) 


1) >50% stenosis of the left main stem (‘critical left 
main stem disease’) 

2) >50% stenosis of the proximal left anterior 
interventricular artery 

3) Twoor three main coronary arteries diseased 
(‘triple-vessel disease’) 

4) Poor ventricular function associated with 
multivessel disease 


Post-CABG outcomes are shown below in table: 


Outcomes of CABG 

Mortality 1-3% 

Perioperative infarct 2-3% 

Angina Better in >90% at 1 year 
80% at 5 years 
60% at 10 years 

Survival >95% at 1 year 
90% at 5 years 
75% at 10 years 
60% at 15 years 

Reference: 


Bailey and Love (27° edition): Page 889 


1033) A 40 year old patient presented with mo<sive 
pleural effusion. Further workup showed it to be a 
alignant effusion secondary to adenocarcinoma of 
lung. What should be the management of malignant 
pleural effusion in this case? 


3 


A) Chest intubation with sclerotherapy/pleurcdesis 
B} Thoracocentesis with sclerotherapy/pleuroc esis 
C) Pneumonectomy 

D) Chemotherapy 

E) None of the above 


Correct:A (Chest intubation with 
sclerotherapy/pleurodesis) 


VATS drainage, pleural biopsy and talc pleurodesis is 
increasingly performed for the management of patient: 
with an undiagnosed or malignant pleural effusion. It 
can be performed using a single port and allows direct 
visualisation of the pleural cavity for complete drainage. 
multiple pleural biopsies and excellent talc insufflation 
to achieve pleurodesis. 


Reference: 
Boiley and Love (27 edition): Page 922 


1034) What is the appropriate position on operating 
table for video assisted thoracoscopic surgery? 
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A) Right lateral decubitus 

D) Left lateral decubitus 

C) Left lateral decubitus with tilt 
D) Trendelenburg position 

E) Reverse Trendelenburg position 


Correct: C (Left lateral decubitus with tilt) 


VATS requires most patients to be in a lateral decubitus 
position, This is accompanied by arching the table which 
helps to separate the ribs for better surgical access, This 
also helps by to relieve any pressure on the intercostal 


nerves. 


Reference: 
Article on Video Assisted Thoracoscopy: NCBI 


1035) A patient was admitted in ward with massive 
pleural effusion for 1 month. Chest intubation was 
done. Drain fluid analysis revealed adenocarcinoma. 
What should be the next step in management? 


A) Chemotherapy 

B) Pleurodesis with sclerosing agent 
C) Radiotherapy 

D) Pleurectomy 

E) None of the above 


Correct: B (Pleurodesis with sclerosing agent) 


When considering a patient with malignant pleural 
effusion, the surgeon has two roles: 

1) To make the diagnosis 

2) To achieve effective palliation by draining the fluid 


and pleurodesis. 


Reference: 
Bailey and Love (27" edition): Page 922 


1036) Which of the following is most common 
complication of Intercostal block? 


A) Pneumothorax 
B) Hemothorax 

C) Nerve damage 
D) Bleeding 

E) Fistula formation 


Correct: A (Pneumothorax) 


Complications of intercostal block include 
pneumothorax and intravascular injection. 


Reference: 
Washington Manual of Surgery (7" edition): Page 145 


1037) Which of the following is absolute 
contraindication to antishock garments? 


A) Tibial shaft fracture 

B) Osteoporotic bones 

C) Shaft of humerus fracture 
D) Diaphragmatic rupture 

E) Varicose veins 


Correct: D (Diaphragmatic rupture) 


Pneumatic antishock garments are absolutely 
contraindicated in patients with: 

1) Pulmonary edema 

2) Congestive heart failure 

3) Penetrating thoracic wounds/Injuries above level of 
diaphragm 

PASG use is relatively contraindicated in patients with: 
1) impaled by a foreign body 

2) Abdominal evisceration 

3) Who are pregnant 


Reference: 
1) Article on “Pneumatic Anti-Shock Garment: Deflating 
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and Removing”: Nursing Practice and Skills 
2) Article on “Anti-shock garment in postpartum 
hemorrhage” By Suellen Miller (Elsevier) 


1038) Which of the following is main indication of 
thoracoscopic sympathectomy? 


A) Excessive sweating/hyperhidrosis of face/hand/feet 
B) Buerger disease 

C) Paraganglioma 

D) Horner syndrome 

E) None of the above 


Correct: A (Excessive sweating/hyperhidrosis of 
face/hand/feet) 

Patients with hyperhidrosis suffer from excessive 
sweating that commonly involves hands, feet, axillae 
(underarms) and face. It can be triggered by exercise, 
stress, and embarrassment 

Non-surgical treatment ts successful in very small 
fraction of patient and includes 

1) Prescribing topical antiperspirant 

2) Orally administered anticholinergic medications 

3) lontophoresis (uses water and a very mild electrical 
current to microscopically thicken the outer layer of the 
skin) 

Definitive surgical treatment aims at dividing the 
sympathetic chain in the upper chest providing a long- 
term cure for hyperhidrosis. This procedure, known as a 
sympathectomy, can now be accomplished with 
minimally invasive techniques [Thoracoscopic (VATS) 
sympathectomy] 


Reference: 


Article on “Thoracoscopic (VATS) Sympathectomy for 
Hyperhidrosis”: Stanford medicine-Department of 
cardiothoracic surgery. 


1039) A 55 year old female underwent lumpectomy for 
breast cancer. She is a known smoker for 30 years but 


quit smoking 6 months back. On her routine follow Up, 
a solitary/coin lesion was found in left lung on chest- 
x-ray. Based on her age and history of smoking, either 
the diagnosis of a new primary lung carcinoma or 
metastatic breast malignancy is being considered. 
Which of the following is the most appropriate next 
step in the management of this solitary lung/coin 
lesion? 


A) Transthoracic fine-needle aspiration of the lesion 
B) Magnetic resonance imaging of bilateral breasts to 
evaluate for recurrence of the breast cancer 

C) Follow-up CT scan in 3 months 

D) Mediastinoscopy 

E) Thoracotomy with lobectomy 


Correct: A (Transthoracic fine-needle aspiration of the 
lesion) 


Following are important aspects of coin lesions: 

1) They are defined as round densities within the lung 
field of up to 3 cm, free of signs of infections such as 
cavitation or surrounding infiltrates. 

2) The differential diagnosis for coin lesions includes 
Primary pulmonary carcinomas, metastatic carcinomas 
to the lung, benign lung neoplasms (such as 
chondromas] and other benign lung processes such as 
granulomas, or vascular abnormalities (e.g. 
arteriovenous malformations). 

3) On chest X-ray: Malignant solitary lesions may 
contain flecks of calcification. However in case of benign 
etiology, heavy calcification or concentric rings of 
calcium are generally found. 

4) Coin lesions should be biopsied to rule out 
malignancy. Transthoracic fine-needle aspiration (FNA) 
can be used for this, with an accuracy of 95% for 
peripheral pulmonary lesions. Thoracoscopic resection 
canbe used for peripheral nodules not amenable to 
FNA. 
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Transthoracic fine needle aspiration of pulmonary coin lesion under CT-guidance 


Reference: 
Master The Boards USMLE Step 2 CK 


1040) All are complications of internal jugular vein catheterization except? 


A) Thrombosis 

B) Damage to thoracic aorta 
C) Pneumothorax 

D) Brachial plexus injury 

E) Arterial rupture 


Correct: B (Damage to thoracic aorta) 


Complications of internal jugular vein are 


Complications Comments: 


Carotid artery Injury Carotid artery injury can lead to 
1) Bleeding; most common complication of central line passed via internal jugular vein approach. Direct 
pressure application is all that is needed, 
2) Hemothorax 
3) Carotid artery-internal jugular vein fistula formation 
4) Stroke 


Pneumothorax Pneumothorax is a risk with all percutaneous passed catheters (risk is greatest for central venous 
catheter placed via infra-clavicular/subclavian approach compared to internal jugular approach) 
Serial radiographs are ordered to rule out pneumothorax. 
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It isa common complication with subclavian approach in which thrombosis occurs at the site where 
catheter enters the vein. 
It is usually well tolerated in most patients because of collaterals but in patients ui end stage renal 
disease who are planned for dialysis, this venous thrombosis can place a problem (multilumen catheter 

| is also passed through subclavian vein and hence a thrombosed vessel can present a problem) 

Other complications -Air embolus 

-Injury to brachial plexus/vagus nerve/ phrenic nerve 
-Perforation of right atrium (with resultant hemopericardium and/or cardiac tamponade) 
-Injury to trachea/esophagus/ thoracic duct 


Venous thrombosis 


Reference: 
Washington Manual of Surgery (7 edition): Page 297 


1041) A patient presented with a soft tissue swelling on anterior chest, What will be the initial test of choice that can 
help in rapid diagnosis? 


A) Open biopsy 

B) Incisional biopsy 

C) Fine needle aspiration cytology (FNAC) 
D) X-rays 

E) CT scan 


Correct: C (Fine needle aspiration cytology) 


FNAC is a diagnostic technique with following advantages, making it an important alternative to traditional biopsy 
technique for the rapid work up of palpable tumor (invading the musculoskeletal system)/soft tissue lesion 

1) There is limited patient morbidity 

2) It gives a rapid diagnosis of superficial soft tissue lesions. 

3) The cost is relatively low 

Note that it is more accurate in diagnosing benign lesions as compared to malignant lesions. 


Reference: 

Article on “Role of FNAC in soft tissue tumors and its histopathological correlation”: International Journal of Surgery 
1042) A middle aged patient underwent drainage of empyema, the more radical operation of decortication 
empyema. Following drainage, the lung failed to re- may be required (usually performed through a 

expand. What is the next best step? posterolateral thoracotomy, though in selected cases it 


can be performed as a VATS procedure). 
A) Give intravenous antibiotics 


Reference: 
B) Percutaneous aspiration Bailey and Love (27 edition): Page 923 
C) Pleurodesis 
D) Decortication 1043) Which of the following is also termed as 
E) None of the above “mucoviscidosis”? 


A) Acute pancreatitis 
B) Chronic pancreatitis 
C) Carcinoma of pancreas 


Correct: D (Decortication) 


If the lung fails to re-expand after drainage of the 
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D) Cystic fibrosis 
E) Pseudomyxoma peritonii 


Correct: D (Cystic fibrosis) 


Cystic fibrosis is an autosomal recessive disease that is 
also termed as mucoviscidosis, This is because of thick 
mucus that forms and clogs various viscera of body e.g. 
lungs, pancreas, liver and intestines. A number of 
complications follow e.g. repeated infections. 


Reference: 
Ropid Review Pathology by Edward Goljan (4th edition): 
Page 738 


1044) Which of the following approaches is considered 
suitable for removal of thymus? 


A) Right anterior thoracotomy 
B) Median sternotomy 

C) Left anterior thoracotomy 
D) Left posterior thoracotomy 
E) None of the above 


Correct: B (Median sternotomy) 


The median sternotomy incision 


For approaching anterior mediastinal masses (e.g. 
thymic mass), the best approach is median sternotomy. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 674 


1045) A 60 year old male admitted to hospital after 
recent attack of myocardial infarction, complains of 
sudden onset of severe mid-abdominal pain. 
Examination reveals a soft abdomen, there is mild 
generalized tenderness and bowel sounds are 
Sluggish/hypoactive. His vitals are: Blood pressure is 
90/60 mm Hg, pulse is 110 beats per minute and 
regular. Which of the following is the most appropriate 
next step in this patient’s management? 


A) Barium enema 

B) Upper gastrointestinal series 
C) Angiography 

D) Ultrasonography 

E) Celiotomy 


Correct: C (Angiography) 


Patient is most likely suffering from acute mesenteric 
ischemia. The points in favor of mesenteric ischemia are 
1) History of myocardial infarction (the infarcted 
segment does not contracts like normal healthy heart 
leading to formation of thrombus and embolism from 
stasis of blood). 

2) Sudden onset of mid-abdominal pain is indicative of 
an embolic occlusion. Mid-abdominal pain signifies 
small bowel involvement. 

3) The physical examination is not in proportion to the 
pain i.e. for such severe pain, the physical findings of 
soft, non-tender/mildy tender abdomen are 
questionable. 

Some important aspects of acute mesenteric ischemia 
are as follows 

1) If not attended and managed, this can lead to 
infarction of bowel and peritonitis. 

2) Diagnosis is usually difficult and initial investigations 
show non-specific findings. 

3) Plain radiograph shows ileus pattern. Laboratory 
values may show signs of infarction (rising LDH and 
leukocyte count-these are late findings). Stool-Heme 
test is positive. 

4) In the absence of peritoneal signs, angiography is the 
diagnostic test of choice for acute mesenteric ischemia. 
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CTis a good initial test but still should be followed by 
angiography. 

5) Patients with peritoneal signs should undergo 
emergency laparotomy. 

6) During laparotomy, resection of devascularized 
segment is carried out. Fortunately if bowel has not 
undergone infarction, re-vascularization can prove 
helpful. 


Reference: 
Bailey and Love (27" edition): Page 942-946 


1046) A patient with esophageal carcinoma had 
undergone transhiatal esophagectomy. He presented 
to the operating surgeon 4 weeks later with 
complaints of dysphagia. Which of the following 
complications has likely occurred? 


A) Recurrence of carcinoma 
B) Anastomotic leakage 

C) Stricture formation 

D) Esophageal spasm 

E) None of the above 


Correct: C (Stricture formation) 


Itis widely accepted that surgery offers the best form of 
palliation in esophageal carcinoma but the quality of 
palliation may still be jeopardized by anastomotic 
complications, i.e. early anastomotic leak, catastrophic 
complications such as the necrosis of the proximal part 
of the conduit used for reconstruction or ina late stage 
anastomotic stricture formation (that usually presents 
with dysphagia). 

From the available data it seems that anastomotic 
strictures occur more frequently after circular stapler 
anastomosis than after hand-sewn anastomosis. In 
hand-sewn anastomosis there is a lower tendency for 
stricture formation after single-layer anastomosis than 
after double-layer anastomosis. 

The clinical features used to define anastomotic leakage 
included evidence of hematoma or seroma at the neck 
wound, septicemia, peritonitis, peri-anastomotic 
collection, leak, local inflammation, evacuation of air or 
saliva, mediastinitis, abscess, empyema and 
pneumothorax. 


Reference: 
Article on “Anastomotic Complications after 


Esophagectomy’”: Journal of Digestive Surgery 


104) Tracheostomy is of no/little benefit if there is an 
obstructive lesion at the level of? 


A) Carina 

B) Larynx 

C) Nasopharynx 
D) Oropharynx 
E) Hyoid bone 


Correct: A (Carina) 


The trachea begins beneath the cricoid cartilage and 
extends to the carina, the point at which the right and 
left main-stem bronchi divide. If the lesion is at carina, 
tracheostomy cannot do any benefit because the 
obstruction is distal, not allowing any flow of a'r into 
and out of lungs. 


Coid cottage 


W trachesstomy is done In this case, 
air exchange cannot occur as beslon k. 
‘tatending into both bronchi, maung 
‘ventilation impossible 


lesen at 
uin 
Rghtmala Leftmain 
broechass broncar 


Note that when lesion is Involving carina, it becomes impossible for ventilation 
to occur acress both the obstructed bronchi 


1048) Brodie Trendelenburg test is used to determine 
which of the following? 


A) Level of arterial incompetence 

B) Level of incompetence of venous valves 

C) Level of incompetence of lymphatic valves 

D) Level of deep venous thrombosis in lower limbs 
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£) None of the above 
Correct; B (Level of incompetence of venous valves) 


Brodie Trendelenburg test is a modification of 
tourniquet test, It is used to define all the sites of 
superficial to deep vein incompetence. 


Reference: 


Norman Browse Introduction to Symptoms and Signs of 
Surgical Diseases: Page 198-200 


1049) A middle aged female presented to OPD with 
complaint of non-healing painless ulcer on dorsum of 
foot. She gives history of delivery 1 year back. On 
examination, tortuous swellings are noted in both 
calves, What is your provisional diagnosis? 


A) Arterial/ischemic ulcer 
B) Venous ulcer 

C) Basal cell carcinoma 
D) Marjolin ulcer 

E) Trophic ulcer 


Correct: B (Venous ulcer) 


A female with painless non-healing ulcer on dependent 
parts of lower limb with history of delivery a year back 
and presence of varicose veins on calves is diagnostic of 
venous ulcer. 

Features of venous ulcer are given below 

1) Patients usually have complaint of dull aching 
pain/discomfort and tenderness of the skin 
(lipodermatosclerosis and pigmentation) for many 
months/years before an ulcer appears, 

2) Venous ulcers are commonly found around the gaiter 
area of the lower leg and usually begin on the medial 
aspect. 

3) The edge is gently sloping. When healing begins, pink 
colored new epithelium migrates across its surface. 


= 


Sloping edge 


4) Base may be covered with either yellow slough (if 
non-healing) or with pink granulation tissue (in healing 
ulcer). With long standing chronic ulcers, areas of white 
fibrous tissue may be seen between the granulation. 

5) Venous ulcers are usually colonized rather than 
infected. Hence the inguinal lymph glands should not be 
enlarged or tender. 

6) Squamous cell carcinoma can arise in a chronic 
venous ulcer. Clue to this condition in a patient who has 
a long-standing venous ulcer includes ulcer 
enlargement, ulcer becoming painful and malodorous, 
especially if the edge of the ulcer is found to be raised 
or thickened and finding enlarged inguinal lymph 
glands. Biopsy is indicated should any of these changes 
appear. 


Reference: 
Norman Browse Introduction to Symptoms and Signs of 
Surgical Diseases: Page 207 


1050) A patient having venous ulcer for 15 years, will 
have which type of ulcer edges? 


A) Everted edges 

B) Rolled edges 

C) Shelving (sloping) edges 
D) Undermined edges 

E) Punched-out edges 


Correct: C [Shelving (Sloping) edges} 


The shelving edge slopes gently from the normal skin to 
the base of the ulcer. It is pale pink in color because of 


new, healthy epithelium growing in over the base of the 


ulcer. The best examples of ulcers with sloping edges 
include 

1) Ischemic venous ulcers. 

2) Traumatic ulcers 

3) Healing ulcers 


Reference: 
Norman Browse Introduction to Symptoms and Signs of 
Surgical Diseases: Page 62 


1051) A patient is diagnosed with abdominal aortic 
aneurysm on ultrasound, Up to which size, patient can 
be given a conservative trial? 
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A) <55mm 

B) 55-60mm 
C) 60-75mm 
D) 75-80mm 
E) 80-90mm 


Correct: A (<55mm) 


Following are important aspects of management of 
abdominal aortic aneurysm. 

1) Regular ultrasonographic assessment is indicated for 
asymptomatic aneurysms <55 mm in diameter. 

2) Early elective open surgical repair (trans-abdominal 
approach) is indicated for asymptomatic aneurysms >55 
mm in diameter. 

3) The annual incidence of rupture is 1% for aneurysms 
that are <55 mm in diameter 

4) Risk of rupture rises to 25% in aneurysms that are 70 
mm in diameter. 


Reference: 
Bailey and Love (27* edition): Page 961 


1052) A 66 year old women presented to surgical 
emergency with complaints of sudden onset of severe 
pain in left leg. On examination, the left leg is cold, 
pale in appearance and has bluish patches visible. 
There is no past significant history except that she 
sometimes experiences palpitations. What is your 
clinical diagnosis? 


A) Deep venous thrombosis 

8) Acute arterial embolic occlusion 
C) Lymphedema 

D) Cellulitis 

E) Buerger disease 


Correct: B (Acute arterial embolic occlusion) 


This patient is most likely suffering from acute limb 
ischemia due to sudden lodgment of embolus blocking 
the arterial supply of limb. The likely source of this 
embolus is left atrium as palpitations experienced in old 
age ıs usually indicative of underlying atrial fibrillation. 
The symptoms are easy to remember, as each begins 
with P: 

1) Pain, usually very severe and of sudden onset 


2) Paresthesia (‘pins and needles’) and numbness, 
which develop over a few hours and eventually progres, 
to paralysis. 

3) Paralysis. 

The three principal physical signs also begin with P. 

1) Pallor 

2) Pulselessness, and the limb feels 

3) Perishingly cold to the touch, 

Embolic arterial occlusion is an emergency that requires 
immediate treatment. Ischemia beyond 6 hours is 
usually irreversible and results in limb loss. Pulses are 
absent distally but the femoral pulse may be palpable, 
even thrusting, as distal occlusion results in forceful 
expansion of the artery with each pressure wave 
despite the lack of flow. 


Reference: 
Bailey and Love (27" edition): Page 954-956 


1053) A 60 year old man is admitted to the coronary 
care unit with a large anterior wall myocardial 
infarction. On his second hospital day, he begin: to 
complain of the sudden onset of numbness in his right 
foot and an inability to move his right foot. On physical 
examination, the right femoral, popliteal, and pedal 
pulses are no longer palpable. The left lower extremity 
is normal. Which of the following is the most 
appropriate management of this patient? 


A) Duplex imaging of the right lower extremity arteries 
B) CT angiogram of the right lower extremity 

C) CT angiogram of bilateral lower extremities 

D) Embolectomy of the right femoral artery 

E) Embolectomy of the right femoral artery with 
exploration of the contralateral femoral artery) 


Correct: D (Embolectomy of the right femoral artery) 


Immediate surgical intervention is the appropriate 
management for patients presenting with acute arterial 
insufficiency with neurologic compromise of the lower 
extremities from thromboembolic disease. The heart is 
the most common source of arterial emboli and 
accounts for 90% of cases. Sources include diseased 
valves, endocarditis, the left atrium in patients with 
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unstable atrial arrhythmias, and mural thrombus on the 
wall of the left ventricle in patients with myocardial 
infarction, The diagnosis in this patient is clear, and 
therefore neither noninvasive testing nor arteriography 
is indicated. These studies would only delay treatment 
and lead to limb loss. Embolectomy of the femoral 
artery can be performed under local anesthesia with 
minimal risk to the patient. Emboli typically lodge in 1 
femoral artery; contralateral exploration ıs not 
indicated in the absence of signs or symptoms. The 
contralateral groin should always be prepared in case 
flow is not restored via simple thrombectomy, and 
femoral-femoral bypass is needed to provide inflow to 
the affected limb. 


Reference: 
1) Sabiston Textbook of Surgery (20" edition) 


2) Pretest Series (13" edition): MCQ No. 426 


1054) What is the best treatment for acute limb 
ischemia in a patient having atrial fibrillation? 


A) Administration of low molecular weight heparin 

B) Administration of unfractioned intravenous heparin 
C) Adequate analgesia 

D) Heparinization and embolectomy 

E) Treatment of atrial fibrillation 


Correct: D (Heparinization and embolectomy) 


1) The immediate administration of 5000 U of heparin 
intravenously can reduce this extension and maintain 
patency of the surrounding (particularly the distal) 
vessels until the embolus can be treated. 

2) The relief of pain is essential because it is severe and 
constant. 

3) Embolectomy is the treatments available for patients 
with limb emboli, An angiogram may be performed in 
the operating theatre at the end of the procedure to 
ensure that flow to the distal leg has been restored. 


Postoperatively, heparin therapy is continued until long- 


term anticoagulation with warfarin is established to 
reduce the chance of further embolism. 
4) If ischemia is not so severe that immediate operation 


is essential, it may be possible to treat either embolus 
or thrombosis by intra-arterial thrombolysis 


Reference: 
Bailey and Love (27° edition): Page 954-956 


1055) A 35 year male smoker presented with rest pain 
in left leg that is aggravated if the legs are raised and 
relieved when the legs hang down from bed, He has no 
history of heart disease. What diagnosis should be 
suspected? 


A) Takayasu arteritis 

B) Thromboangiitis obliterans (Buerger’s disease) 
C) Berger's disease 

D) Temporal arteritis 

E) Endarteritis obliterans 


Correct: B [Thromboangiitis obliterans (Buerger’s 
disease)} 


Reference: 
SRB Manual of Surgery (6° edition): Page 172-174 


1056) What will be the ankle-brachial index in a 
patient with critical limb ischemia? 


A) 1.4 

B) 0.9-1 
€) 0.7-0.8 
D) 0.5-0.6 
E) <0.5 


Correct: E (<0.5) 


Patients with rest pain and/or ulceration/gangrene are 
classified as having critical limb ischemia and they 


should be considered to have an imminently threatened 589 


leg and require urgent vascular 
assessment/intervention. ABI between 0.3-0.4 usually 
indicates rest pain and those with <0.3 are at risk of 
imminent necrosis/developed gangrene. 


Ankle-Brachial index 
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Ankle-brachial index (ABI) is used to evaluate patients at 
risk for cardiovascular events. For example ABI of less 
than 0.9 correlates with increased risk of myocardial 
infarction. It also indicates significant, although perhaps 
asymptomatic, underlying peripheral vascular disease. 
ABI measurement can be performed at the bedside by 
measuring the ankle-brachial pressure index (ABPI) 
which is the ratio of systolic pressure at the ankle to 
that in the ipsilateral arm. 

1) The highest pressure in the dorsalis pedis, posterior 
tibial or peroneal artery serves as the numerator 

2) Highest brachial systolic pressure serves as the 
denominator. 

Various ABI measurements with their relevant 
significance are given below: 


ABI measurements with relevant significance 


Ankle-brachial Significance 
index 
L4orgreater 1) Diabetics/End stage renal disease 


2) Calcification makes vessel non- 


compressible E 
03-13 Normal 
0.54.7 1) Qeudication 
2) Indicates some degree of arterial 
` obstruction = 
0.3-0.4 Rest pain “— 
<0.3 Those with imminent necrosis/gangrene 


Due to non-compressibility, some patients, such as 
diabetics, those with end-stage renal disease and 
heavily calcified vessels may have ABI 21.40, thus 
making it less reliable tool necessitating additional non- 
invasive diagnostic testing for evaluation for peripheral 
artery disease. Alternative tests for evaluation of 
peripheral vascular disease include 

1) Toe-brachial pressures 

2) Pulse volume recordings 


3) Trans-cutaneous oxygen measurements 
4) Vascular imaging (duplex ultrasound). 


Reference: 
1) Bailey and Love (27° edition): Page 945 
2) Schwartz Principles of Surgery (10" edition): Page 829 


1057) What will be the ankle-brachial index in a 
patient with intermittent claudication? 


A) 1.6 
B) 1.3-1.5 
C) 1.1-1.2 
D) 0.9-1.0 
E) <0.9 


Correct: E (<0.9) 


ABlimeasurements with relevant significance | 


Ankle-brachial Significance 


index 

1.4or greater 1) Diabetics/End stage renal diseas2 
2) Calcification makes vessel non 

- compressible 

0.9-1.3 Normal 

0.50.7 1) Claudication i 
2) Indicates some degree of arterial 
obstruction 

0.30.4 Rest pain 

<0.3 Those with imminent necrosis/gangrene 

Reference: 


1) Bailey and Love (27” edition): Page 945 
2) Schwartz Principles of Surgery (10 edition): Page 829% 


1058) Which of the following is least related with respect to pathogenesis of diabetic foot infection? 


A) Macroangiopathy 

B) Deep seated infections 
C) Microangiopathy 

D) Neuropathy 

E) Nephropathy 
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Correct: E (Nephropathy) 


Diabetic foot infections are a leading cause of hospital admissions in diabetic patients. The annual incidence of foot 
complications in diabetic is 1-2% per year. Following contribute to these foot complications: 

1) Macrovascular insufficiency 

2) Microvascular insufficiency 

3) Mechanical disruption 

4) Peripheral and autonomic neuropathy 

5) Immune dysfunction and infections 

6) Impaired tissue healing. 

Ulceration of the calcaneum and bones of the forefoot (especially the great toe and first metatarsal head) is common, 
leading to deep extension and osteomyelitis 


Reference: 
Bailey and Love 27" edition page 559 


1059) A 40 year old scuba diver while diving went deep into the sea followed by a rapid ascent onto the surface. 
Suddenly he complains of chest tightness and severe pain in bones and joints. On examination, he seems cyanosed. 
Which of following best explains the underlying pathogenesis? 


A) Myocardial infarction 

B) Nitrogen bubble embolism 
C) Pneumothorax 

D) Tracheo-bronchial injury 


E) Esophageal rupture 


Correct: B (Nitrogen bubble embolism) 


Decompression sickness is a type of gas embolism seen in scuba diving and deep sea diving. During deep diving, 
atmospheric pressure increases with increasing depth. This causes the nitrogen gas to pass of the alveoli and be 
dissolved in the blood and tissues. When rapid ascent to surface occurs, atmospheric pressure decreases causing 
nitrogen to come out of solution to form gas bubbles in the tissue and in vessel lumens, This leads to a constellation of 
clinical findings including: 

1) Severe pain in joints, skeletal muscles, and bones (classically termed as “bends"). 

2) Gas bubbles block pulmonary vessels causing edema, hemorrhage, and atelectasis. Preumothorax occurs usually due 
to rupture of preexisting sub-pleural or intra-pleural blebs in the lungs. 

3) Vertebral back pain and symptoms occur that mimic spinal cord trauma (e.g., loss of anal sphincter tone). 

4) Pulmonary thromboembolism risk is raised as elevated external venous pressure at increased depth produces stasis 
and thrombus formation in the lower extremities. 

5) Chronic changes (called caisson disease): are caused by a persistence of gas emboli in the bones that can produces 
aseptic necrosis in the femur, tibia, and humerus. 


Management involves recompression in a high-pressure chamber forces nitrogen gas back into solution. This is followed 
by slow decompression. 
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Reference: 


Rapid Review Pathology by Edward Goljan (5* edition); Page 222 


1060) Which of the following is used in cardio- 
pulmonary by pass for cardioplegia (cardiac arrest)? 


A) Sodium 

B) Potassium 
C) Magnesium 
D) Chloride 

E) Phosphorus 


Correct: B (Potassium) 


Most cardioplegic solutions contain potassium as the 
arresting agent. Potassium causes arrest of heart in 
diastole by depolarization of the myocyte cellular 
membrane. 


Reference: 
Bailey and Love (27 edition): Page 885 


1061) A patient is suspected of having disseminated 
intravascular coagulation following surgery. Which of 
the following is most useful test to exclude DIC? 


A) Coagulation profile 

B) Platelet count 

C) Bleeding time 

D) D-dimers 

E) Arterial blood gas analysis 


Correct: D ( D-dimers) 


The diagnosis of DIC is made based on an inciting 
etiology with help of following findings 

1) Thrombocytopenia 

2) Prolongation of the prothrombin time 

3) A low fibrinogen level 

4) Elevated fibrin markers (FDPs, D-dimer, soluble fibrin 
monomers). 

Negative D-dimers excludes DIC and is the most 
sensitive screening test for DIC. 


Reference: 
1) Schwartz Principles of Surgery (10° edition): Page 92 


2) Rapid Review Pathology by Edward Goljan (4"" 
edition) 


1062) Which of the following best describes the use of 
Fogarty catheter? 


A) Used to remove clots from arteries 

B) Used to lymphatic system dilatation 

C) Used for avulsion of venous valves 

D) Used as an alternative for Foley catheterization 
E) None of the above 


Correct: A (Use to remove clots from arteries) 


Fogarty catheter can be used for following purpose 

A) Arterial embolectomy (most common use) 

B) Arterial thrombectomy 

C) Venous thrombectomy 

D) For heparinization of arterial tree following 
embolectomy/thrombectomy 

E) For temporary occlusion of bleeding blood vessels 
(e.g. in aortic/cardiac hemorrhage) 

The length of Fogarty catheters vary between 40-80 cm. 


1063) Which of the following non-invasive 
investigation is helpful in differentiating a hyperplastic 
(benign) lymph node from metastatic lymph node? 


A) Ultrasound 

B) CT-scan 

C) MRI 

D) PET-scan 

E) Lymphography 


Correct: E (Lymphography) 


Super paramagnetic iron oxide (SPIO) MR- 
lymphography uses super paramagnetic iron oxide 
nano-particles that are ingested by reticulo-endothelial 
cells of normal lymphoid tissue but not the tumor cells. 
This technique is very sensitive and specific for 
differentiating malignant from benign lymph node. It 
can also be combined with diffusion weighted MRI that 
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further enhances the diagnostic accuracy, 

PET/CT Is superior to MRI in detection of lymph node 
metastasis but they do not help differentiating between 
benign and metastatic malignant nodules 
Traditionally the alder invasive version of lymphography 
(used oil based contrast) has now largely been replaced 
by cross sectional imaging. Compared to it, MR- 
lymphography is superior not only in diagnostic 
accuracy but also from complications of invasion. 


Reference: 


1) Article on “Differentiation of Reactive and Tumor 
Metastatic Lymph Nodes with Diffusion-weighted and 
SPIO Enhanced MRI”: NCBI 

2) Article on “Nodal staging”: NCBI 


1064) “Inverted champagne bottle appearance” of leg is seen in which of the following? 


A) Acute arterial insufficiency 
B) Lipodermatosclerosis 

C) Deep venous thrombosis 
D) Diabetic foot 

E) Secondary lymphedema 


Correct: B (Lipodermatosclerosis) 


Lipodermatosclerosis is one of the manifestations of chronic venous hypertension In leg (stage C4b).There ıs fibrosis of 
skin, subcutaneous fat. This results in a constricted band formation above ankle with tapering ends resembling an 


inverted champagne bottle as shown below: 


Upodermatosclerosts 
[resembling an Inverted 
champagne bottle) 


Inverted champagne bottle 
{for comparison) 
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Other signs of chronic venous hypertension (insufficiency) include 
1) Varicose veins 

2) Telangiectasia 

3) Reticular vein 

4) Saphena varix 

5) Corona phlebectatica (malleolar flare) 
6) Pitting edema 

7) Eczema 

8) Brownish pigmentation (Hemosiderosis) 
9) Atrophie blanche 

10) Venous ulcer 


Reference: 
Boiley and Love (27" edition): Page 971-974 


1065) Which of the following correctly represents Nicoladoni-Branham's sign? 


A) Compression of arteriovenous fistula produces syncope 

8) Compression of arteriovenous fistula produces flushing of face 
C) Compression of arteriovenous fistula produces bradycardia 

D) Compression of arteriovenous fistula produces tachycardia 

E) Compression of arteriovenous fistula produces hypertension 


Correct: C (Compression of arteriovenous 
fistula produces bradycardia) 


When pressure is applied proximal to 
arterio-venous fistula, following occurs 
J) Swelling reduces in size 

2) The bruit and thrill will disappear 

3) Initially there will be an increase in 
blood pressure because occlusion of A-V 
fistula increases systemic resistance. 
Arterial baroreceptors are activated that 
increase vagal stimulation and cause 
bradycardia. 


Reference: 
Up-to-date 


1066) Most common presenting symptom of C) Pleuritic chest pain 
pulmonary embolism is? D) Tachycardia 
E) Hypotension 
A) Dysphagia 
B) Respiratory distress Correct: B (Respiratory distress) 
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Pulmonary embolism often presents with the sudden 8) Known active cancer or on treatment, significant 
onset of chest pain and shortness of breath (dyspnea). medical 

92% of patients suffering from pulmonary embolism comorbidities, critical care admission 

depict dyspnea and tachypnea. In the presence of a 9) Family/personal history of thrombosis, c.g. 


deficiencies in 


large embolism, there will be systemic hypotension, 
arg Fy vp antithrombin Ill, protein S and C 


pulmonary hypertension and an elevated central 
venous pressure (CVP), 
; Reference: 
i bolism i 7 
Most common sign in pulmonary embolism is Bailey and Love (27"" edition): Page 260 
tachypnea 


hycardi 
Mostcommon ECG.abnormaltyissinus:tachyserdla 1068) Which of following is the least likely cause of 


f nous thrombosis? 
Reference: deep ve t sis 


ji th ji . 
Bailey and Love (26" edition): Page 274 A) Conganive cartiactatire 


j 7 ignan 
1067) A 35 year old female who is bed ridden for a last B) Malignancy i 
C) Ambulatory patient 
7 days because of fracture of shaft of right femur, now n k 
; ; 3 : D) Varicose veins 
complains of severe pain in left calf. She is also taking 
E) Obesity 


oral contraceptive pills. Keeping in mind the symptoms 


and risk factors mentioned, what is probable Correct: C (Ambulatory patient) 
diagnosis? 
Reference: 
A) Deep venous thrombosis Bailey and Love (27° edition): Page 260 
B) Drug reaction 
C) Arterial thrombosis 1069) A young patient developed deep venous 
D) Cellulitis thrombosis following road traffic accident and bed 
E) Lymphangitis rest. Heparin infusion was started for anticoagulation 
but shortly following infusion, patient developed 
Correct: A (Deep venous thrombosis) episode of bloody vomiting (hematemesis). What 
The most Important factor predisposing to deep venous should be the next step in this patient? 
thrombosis is hospital admission for the treatment of a 
medical or surgical condition. Injury, especially fractures A) Immediate cessation of heparin infusion followed 
of the lower limb and pelvis, pregnancy and the oral by close observation 
contraceptive pill are other well recognized B) Immediate cessation of heparin infusion, 
predisposing factors. administration of protamine sulphate and placement 
f C) Lower the dose of heparin 
|1) Age >60 years D) Immediate cessation of heparin infusion followed 


2) Obesity BMI >30 kg/m2 by endoscopic sclerotherapy for hematemesis 


3) Trauma or surgery (especially of the abdomen, pelvis E) Immediate cessation of heparin infusion followed 
| and lower by administration of fresh-frozen plasma (FFP), and 
limbs), anesthesia >90 minutes warfarin therapy. 595 
4) Reduced mobility for more than 3 days 
| 5) Pregnancy/puerperium Correct: B (Immediate cessation of heparin infusion, 
| 6) Varicose veins with phlebitis administration of protamine sulphate and placement of 
7) Drugs, e.g. estrogen contraceptive, HRT, smoking IVC filter) 


This patient has developed life threatening hemorrhage 
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secondary to heparin infusion. 

1) Immediate reversal of heparin anticoagulation is 
done using protamine sulfate (a specific antidote to 
heparin). Protamine itself is an anticoagulant so 
calculated dose should be given to neutralize only half 
the calculated circulating heparin (1mg protamine 
sulphate is given for each 100 units of heparin) 

2) As patient ıs at risk of pulmonary embolism and 
heparin therapy has complicated the clinical picture, 
inferior vena cava filter should be placed to prevent 
deep venous thrombosis from causing pulmonary 
embolism. 


Reference: 


Acute Critical Care medicine 


1070) Which of following is most alarming sign in case 
of pulmonary embolism? 


A) Altered mental status/confusion 
B) Dyspnea 

C) Abdominal pain 

D) Chest pain 

E) Tachycardia 


Correct: A (Altered mental status/confusion) 


Altered mental state, cardiogenic shock, and cancer are 
associated with adverse outcomes in acute pulmonary 
embolism. 

In the famous multicentric cohort study: The PREP 
Study (Prognostic factors for Pulmonary Embolism), 
three main independent prognostic factors for 30-day 
mortality were found: 

1) Hemodynamic status: cardiogenic shock and altered 
mental state as a possible consequence of low cardiac 
output) 

2) Underlying disease (cancer). 

3) Right ventricular dysfunction (as assessed by 
echocardiography and BNP levels) provided additional 
prognostic information independent of clinical findings. 
When pulmonary embolus blocks pulmonary 
vasculature, the flow of oxygenated blood towards left 
atrium is decreased. Thus left ventricular output is also 
decreased leading to state of systemic hypoperfusion. 
Also because of increased pulmonary vasculature 
resistance secondary to embolus, right ventricular and 


consequently right atrial pressure is increased, This rise 
in right atrial pressure exceeds that of left atrium 
leading to opening of foramen ovale and thus shunting 
of deoxygenated blood from right atrium towards the 
left chamber that contains oxygenated blood, The 
combination of decreased cardiac output and mixing of 
deoxygenated blood leads to ineffective cerebral 
perfusion that leads to altered mental status, 


Reference: 

American Journal of Respiratory and Critical care 
Medicine: Prognostic Factors for Pulmonary Embolism 
(The PREP Study): A Prospective Multicenter Cohort 
Study: Vol. 181, No. 2 | Jan 15, 2010 


1071) Which of the following is best investigation to 
diagnose pulmonary embolism? 


A) CT-pulmonary angiogram 
B) V/Q scan 

C) X-ray chest 

D) D-dimer test 

E) Ultrasound chest 


Correct: A (CT-pulmonary angiogram) 


Pulmonary angiography is the gold standard for the 
diagnosis of pulmonary embolism, but is not used now 
because it is an invasive test with some element of risk. 
Hence CT-pulmonary angiography (CTPA) is best initial 
test. 

V/Q scanning is helpful in those cases in which C1 scan 
cannot be performed (contrast allergy, pregnancy, renal 
insufficiency). 


Reference: 
Washington Manual of Surgery (7" edition): Page 61 


1072) Which of following is an absolute indication for 
placing an IVC filter? 


A) Pulmonary hypertension along with recurrent 
pulmonary embolism 

B) Patient with large free floating ileo-femoral 
thrombus 

C) High risk patients after thrombectomy 

D) Recurrent VTE despite anticoagulation 

E) None of the above 
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Correct: D (Recurrent VTE despite anticoagulation) 


Absolute indications for placement of inferior vena cava 
filter (strongly recommended according to evidence- 
based guidelines) are given below: 


Absolute Indications (strongly recommended according to 
evidence-based guidelines) 

1) Proven VTE with contraindication for anticoagulation, 
2) | Proven VTE with complication of anticoagulation 


treatment. 
3) Recurrent VTE despite anticoagulation treatment 


Relative indications for placement of inferior vena cava 
filter (not guideline recommended) are given below 


Relative Indications (expanded use; not guideline 
recommended) į 


Recurrent PE complicated by pulmonary 
hypertension. 

Patients with DVT and limited cardiopulmonary 
reserve or chronic obstructive pulmonary 
disease, 

Patients with large, free-floating ileo-femaral 
thrombus, 

Following thrombectomy, embolectomy, or 
thrombolysis of DVT. 

High-risk trauma patients (head and spinal cord 
injury, pelvic or lower-extremity fractures) with a 
contraindication for anticoagulation. 

Patients with DVT who have cancer or burns, or are 
pregnant 


Reference: 
Washington Manual of Surgery (7° edition): Page 574 


1073) A middle aged female after undergoing pelvic 
complains of shortness of breath. Her oxygen 
saturation is decreased (81%) and PaCo? is $2 on 100% 
oxygen. Investigation shows a pulmonary embolus in 
right lung. Patient is otherwise hemodynamically 
stable, Which of the following is the next step in her 
management? 


A)Start anticoagulation with heparin infusion 

B) Start anticoagulation with oral warfarin therapy 
C) Place inferior vena cava filter 

D) Thrombolytic therapy by administration of IV 
Streptokinase 


E) Open surgical pulmonary embolectomy 
Correct: A (Start anticoagulation with heparin infusion) 


1) The initial treatment for both deep venous 
thromboses and pulmonary emboli is systemic 
anticoagulation with either unfractionated heparin (by 
bolus and infusion) or low molecular weight heparins 
(by subcutaneous administration). 

2) Transition is then made to oral warfarin (warfarin is 
not used initially because it requires several days to 
exert its therapeutic effects of anticoagulation. Rather it 
initially induces a pro-coagulant state by inhibiting the 
natural body anticoagulants namely proteins C and S. 

3) Inferior vena cava filters are indicated in patients for 
whom anticoagulation is contraindicated/ recurrent 
attacks of pulmonary embolism occur despite adequate 
anticoagulation. 

4) Thrombolytic therapy and pulmonary embolectomy 
are typically reserved for patients with massive 
pulmonary embolism with hemodynamic instability, 


Reference: 
Bailey and Love (27 edition): Page 296 


1074) Which of following is most commonly performed 
non-invasive test for detection of deep venous 
thrombosis? 


A) Venography 

B) Impedance plethysmography 
C) Duplex ultrasound 

D) Intravascular ultrasound 

E) MRI 


Correct: C (Duplex ultrasound) 


Ouplex ultrasound is the most commonly performed 
test for the detection of infra-inguinal DVT. It has 
following properties 

1) It is non-invasive and inexpensive, easily performed 
on bed side 

2) It can differentiate between acute and chronic DVT. 
In acute DVT, affected vein is non-compressible and 
there are no collaterals. In chronic DVT, normal sized 
veins are presents but there are significant numbers of 
collaterals, 


IMM Q-BANK SURGERY 4" EDITION 


Beanscamer 


BREAST AND ENDOCRINE SYSTEM 


3) It has a sensitivity and specificity of 95% in detecting 
infra-inguinal DVTs. But unfortunately cannot be used 
for proximal veins (e.g. iliac veins, inferior vena cava) 
because it requires compression which is not possible 


from changes in blood volume of lower extremity) 
Venography, although "Gold standard”, is not routinely 
used in clinical practice because it is invasive and has 
increased number of complications (e.g. dye induced 


for deep veins. In such cases, magnetic resonance renal failure), 
venography is gold standard. 
Reference: 


Impedance plethysmogranhy (IPG) was the primary 
non-invasive metod of for diagnosing DVT before the 
use of Doppler ultrasound but is not used today (It 
quantifies the changes in electrical resistance resulting 


Schwartz Principles of Surgery (10" edition): Page 919 


1075) Which of following is therapeutic dose of unfractioned heparin for deep venous thrombosis? 


A) 1000 units 
B) 2000 units 
C) 3000 units 
D) 4000 units 
E) 5000 units 


Correct: E (5000 units) 


Unfractioned heparin is given intravenously as a weight-adjusted bolus of 70 U/kg is followed by 1000 U/hour to achieve 
a partial thromboplastin time 1.5 to 2 times the control value. 

Considering an ideal body weight of 70kg, the dose required would be 70 x 70: 4900 Units which is approximately 5000 
units, Activated partial thromboplastin ume is determined 6 hours after the loading dose and then on a daily basis in 
order to adjust the dose of heparin accordingly. UFH is easily reversible and the agent of choice (protamine sulphate) 
LMWH ıs given subcutaneously once or twice daily 

1) Enoxaparin: 1.5 mg/kg/day 

2) Dalteparin: 10,000 to 18,000 U/day (adjusted according to the weight) 

Monitoring of LMWH is unnecessary. 


Reference: 
Sabiston Text book of Surgery (20" edition): Page 216 


1076) Which of following is correct regarding chest 
intubation? 


Correct: E (Should be inserted into lower border of 
intercostal space) 


A) If connected with suction it does not need to be 
connected with under water seal 

B) If connected in series all the tubes should be 
immersed in 10-cm column of water 

C) Should be inserted in upper border of intercostal 
space 

D) Pressure should not exceed 30-40 cm of H20 

E) Should be inserted into lower border of intercostal 
space 


Some important facts relating to chest intubation are a5 
follows 

1) Chest tube should be inserted in lower border of 
intercostal space to avoid damage to neurovascular 
bundle that runs in the groove on inferior aspect of rib 
(i.e. upper part of intercostal space). 

2) If connected in series, like that in “Glass bottle 
system’, chest tube should be immersed in at least 2cm 
column of water. 


Beanscamer 


3) If a patient is ordered suction (e.g. in case if lungs fail 


to re-expand/significant drainage of fluid or air 
expected), a wet suction system is used that sets low 
pressure suction between 10-20 mmHg which is 
sufficient to maintain an adequate gentle flow of 
bubbles in chest tube from chest cavity. 


Reference: 
Bailey and Love (27" edition): Page 100, 386 


1077) Pneumothorax most commonly occurs after 
which of following procedures? 


A) Internal jugular vein catheterization 
B) External jugular vein catheterization 
C) Subclavian vein catheterization 

D) Biers block 

E) Clavicular fracture 


Correct: C ( Subclavian catheterization) 


The risk of pneumothorax is higher with central venous 
catheterization via subclavian approach. 


Reference: 
Washington Manual of Surgery (7" edition): Page 266 


1078) A patient suffers from gunshot injury to left 
thigh. On exploration, a Scm defect is sean in the 
superficial femoral artery. What should be the 
appropriate management in this patient? 


A) Primary anastomosis 
B) Arterial graft 

C) Venous graft 

D) Dacron graft 

E) Ligation 


Correct: C (Venous graft) 


For superficial femoral artery injuries 

1) External fixation of femur is performed first 

2) This is followed by end-to-end reverse saphenous 
vein graft of the injured superficial femoral artery 
segment. 

Close monitoring for compartment syndrome of calf is 
mandatory. 


BREAST AND ENDOCRINE SYSTEM 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 215 


1079) A young patient presented to emergency 
department after motor vehicle accident. He is 
complaining of dyspnea and severe respiratory 
distress. Endotracheal intubation is performed. On 
examination, palpable crepitus is noted in neck and 
there are decreased breath sounds over right lung 
field. Chest X-ray shows cervical emphysema, 
emphysema in mediastinum (pneumo-mediastinum) 
and right sided pneumothorax. Which of following 
injury should be suspected? 


A) Tracheo-bronchial injury 
B) Injury to esophagus 

C) Injury to thoracic aorta 
D) Sucking chest wound 

E) Pulmonary contusion 


Correct: A (Tracheo-bronchial injury) 


Following blunt trauma to tracheobronchial system, 
following features (on clinical examination and chest X- 
ray) are high suggestive of injury 

1) Emphysema (sub-cutaneous, mediastinal) 

2) Respiratory distress 

3) Hemoptysis 

4) Pneumothorax 

The patient has no wound on chest to suggest sucking 
chest wound (open pneumothorax). Similarly 
esophageal injuries do not present with large amount of 
emphysema and respiratory distress. 

Initial chest X-rays will show most of the injuries. 
Bronchoscopy should be carried out in case if massive 
air leak is suspected. 

Management includes intubation of the unaffected 
bronchus (using endo-luminal tube) and operative 
repair in case of extensive injuries. The principles of 
repair of tracheal injuries are 


Principles of Tracheal repair 


1) No debridement is necessary. 

2) Tension should be kept minimum. Best maneuver is 
head flexion by stitching chin to chest for 10-14 days 
post-operatively. 


IMM Q-BANK SURGERY 4” EDITION 


Beanscamer 


BREAST AND ENDOCRINE SYSTEM 


Tracheal mobilization should be done anteriorly and 
posteriorly (to preserve blood supply) 

Repair of small to moderate injuries ıs performed 
using 3-0 of 4-0 absorbable monofilament suture, in 
asingle layer in interrupted manner with knots lying 
outside the lumen. 

Ifa portion of anterior/lateral tracheal wall is lost, 
sternocleidomastoid is sewn over the defect with the 
help of tracheostomy tube 

If there is loss of membranous portion of trachea, 
pericardial flap 1s used 

Anastomosis should be air tight 

In case of combined trachea-esophageal injuries, 
sternocleidomastord muscle or strap muscles are 
placed between them after repair (with closed 
suction drain) to prevent postoperative fistulas. 


> maa) 
{ 


Haun 


Tracheal repair technique; Note that the knots 
lie outside the lumen 


Reference 

1) Bailey and Love (27" edition): Page 370 

2) Schwartz Principles of Surgery (10" edition): Page 200 
3) Fischer Mastery of Surgery: Page 1412-1414 


1080) Most common approach used for resuscitative 
thoracotomy is? 


A) Trap door thoracotomy 

B) Anterolateral thoracotomy 
C) Posterolateral thoracotomy 
D) Clamshell incision 

£) Median sternotomy 


Correct: B (Anterolateral thoracotomy) 


Roesuscitative thoracotomy is best accomplished by the 


use of left anterolateral thoracotomy usually through 
the fifth intercostal space. An anterolateral 
thoracotomy, with the patient placed supine, is the 
most versatile incision for emergent thoracic 
exploration. Approaches can be changed for exposure 
of particular structures 


Different approaches to the contents ofthe chesteavity 
Approach Dest for 
Left antero-lateral Left lung and lung hilum 
thoracotomy Thoracic aorta 
Origin of left subclavian artery 
Left side of heart 
Lower esophagus 


Right lung and lung hilum 
Azygos veins 

Superior vena cava 
Infra-cardiac inferior vena cava 
Upper esophagus 

Thoracic trachea 


Right antero-lateral 
thoracotomy 


Anterior aspect of heart 
Anterior mediastinum 
Ascending aorta and arch of 
aorta 

Pulmonary arteries 

Carina of the trachea 


Median sternotomy 


Reference: 

1) Schwartz Principles of Surgery (10* edition): Page 
168, 188 

2) Bailey and Love (27° edition): Page 371 


1081) A patient suffers from gunshot injury to left 
thigh, On exploration, a Scm defect is seen in ihe 
superficial femoral artery. Venous graft cannot be 
done. What should be the alternate management in 
this patient? 


A) Primary anastomosis 
B) Arterial graft 

C) Shunting 

D) Prosthetic graft 

E) Ligation 


Correct: D (Prosthetic graft) 
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A reasonable alternative to autograft (Reverse 
saphenous vein graft) is the use of prosthetic grafts 
which includes 

1) Poly-tetra-flouro-ethylene graft 

2) Dacron graft 

Advantages include 

1) Quickly available 

2) Easily to handle 

3) Do not require extensive dissection 
Disadvantages include 

1) Increased propensity to undergo thrombosis 

2) Increased propensity to undergo stenosis (due to 
neo-intimal hyperplasia) 

Hence autologous venous grafts are superior to 
prosthetic grafts. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 214, 


215, 899 


1082) A 44 year old man suffered a crushing injury. On 
examination and workup, he had a fractured femur 
and pelvis. Abdomen is tender. There are no pulses in 
the right foot but there is minimal tissue damage to 
the right leg. At surgery, a popliteal artery injury anda 
transected popliteal vein is found. His blood pressure 
is during operation is 85/60 mm Hg. Which of the 
following is the best management for his vascular 
injuries? 


A) Repair of the popliteal vein with simple closure 

B) Repair of the popliteal vein with saphenous vein 
patch 

C) Repair of the popliteal vein with a synthetic 
interposition graft 

D) Ligation of the popliteal vein 

E) Amputation of the right lower extremity above the 
knee 


Correct: D (Ligation of popliteal vein) 


Ligation of vein is the treatment of choice in 
hemodynamically unstable patients. However, when 
patient is hemodynamically stable, proximal veins 
should be repaired (primary repair/grafting) to avoid 
the sequelae of chronic venous insufficiency. In the 
setting of extensive soft tissue and skeletal injuries in 
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association with the vascular injury, amputation may be 
necessary. 


Reference: 

1) Schwartz Principles of Surgery (10" edition): Page 
214, 215, 899 

2) Acute Critical Care Medicine 


1083) A patient presented to emergency department 
with complaint of gunshot injury to left thigh. The 
entry point Is at the postero-medial aspect and exit is 
at antero-medial side of left thigh. An arterial injury 
(superficial femoral artery) is suspected. Which of 
following findings will warrant urgent exploration? 


A) No movement of limb 

B) No palpable distal pulses 

C) Significant hematoma formation 
D) Hypotensive patient 

E) A-A index <0.9 


Correct: B (No palpable distal pulses) 


Physical examination in case of peripheral arterial injury 
identifies signs as either “hard” or “soft”. Hard signs are 
indication for operative exploration while soft signs are 
indications for further testing and observation (usually 
CT-angiography/arteriogram) 


History and Physical Examination Findings of Vascular 
Injury 


Hard Indicate the need — Pulsatile bleeding 
findings for immediate Expanding hematoma 
intervention for palpable thrill or audible 
vascular injury. bruit 
Evidence of extremity 
ischemia 
(Pallor, paresthesia, 
paralysis, pain, 
pulselessness, 


poikilothermia] 
Soft Consider further History of moderate 
findings imaging and hemorrhage 


evaluation for 
vascular injury 


Proximity fracture, 
dislocation, or 
Penetraung wound, 
Diminished but palpable 
pulse. 
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Level of peripheral nerve 
deficit in proximity to 
major vessel 

Wounds in proximity to 
extremity or neck vessels 
in patients with 
unexplained hemorrhagic 
shock. 


Operative repair should be done within 6-8 hours to 
prevent irreversible muscle ischemia and limb loss. 
Fasciotomy should be done in conjunction with and 
after the re-establishment of arterial flow. Prophylactic 
fasciotomy is indicated in 

1) Ischemia time exceeding 4-6 hours 

2) Arterial and major venous injury combined. 

3) Prolonged periods of hypotension 

4) Massive associated soft tissue trauma and massive 
edema. 

Local wound exploration on bed side is not 
recommended because of risk of brisk hemorrhage with 
proximal and distal control. 


Reference: 
Sabiston Textbook of Surgery (20 edition): Page 1837- 
1839 


1084) A patient suffers from stab wound injury to left 
thigh. A large expanding hematoma is seen. Distal 
pulses are absent. What is the most likely underlying 
pathology? 


A) Muscle tear 

B) Injury to femoral artery 

C) Compartment syndrome 

D) Isolated venous Injury 

E) Peripheral nerve dysfunction 


Correct: B (Injury to femoral artery) 


The patient has likely suffered an injury to femoral 
artery that is evident by expanding hematoma and an 
absent pulse. Compartment syndrome is usually evident 
few hours later the injury and the first sign is pain out of 
proportion to injury/pain on stretch. Isolated venous 
injury does not cause expanding hematoma. No signs of 
nerve dysfunction (paresthesia/paralysis) are present in 
this patient. 


Reference: 
Sabiston Textbook of Surgery (20" edition): Page 1837- 
1839 


1085) What should be the appropriate length of vertical incision for long posterior flap with respect to anterior 
transverse skin incision (given for bone cutting) in below knee (trans-tibial) amputation? 


A) Half of total bone circumference 
B) Double the total bone circumference 


C) 1.5 times the length anterior transverse skin incision 


D) 2 times the length anterior transverse skin Incision 
E) Cut at the level of anterior skin incision 


Correct: C (1.5 times the length anterior transverse skin incision) 


The anterior skin incision should be located 12 cm (roughly one handbreadth) below the tibial tuberosity. The skin 
incision should then be continued transversely for a distance approximately one third of the calf circumference to 
minimize the formation of redundant tissue at the stump edges (“dog ears”), which make prosthetic fit more difficult. 
The incision is then extended along the vertical axis of the extremity for a length ~1.5 times of the length of the 
transverse incision. The posterior flap is then completed with a transverse incision at this level, 


Reference: 
Fischer's Mastery of Surgery (7" edition): Page 7054 
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1086) A 53 year old diabetic patient presented to surgical emergency with gangrene of right great toe. On x-ray, 
osteomyelitis is present in bones of great toe. Which of the following is appropriate management of this patient? 


A) Minimal debridement and saline soaked dressings 
B) Midfoot amputation 

C) Arterial bypass surgery 

D) Ray amputation of great toe 

E) Below knee amputation 


Correct: D (Ray amputation of great toe) 


Physical Examination 


1) Note the location, size, depth, any undermining, 
drainage and base character of wound 

2) Conduct a skin examination and note atrophy, hairloss, 
changes in nails 

3) Perform vascular exam. (capillary refill, peripheral pulse 
assessment, Ankle-Brachial Index measurement) 

4) X-ray to evaluate for osteomyelitis 

5) Neurosensory exam. to evaluate degree of neuropathy 


If signs of arterial 
insufficiency, 

consider vascular 
consultation 


Infected wound 
and/or devitalized] 
tissue 


Clean wound 
without 
devitalized tisse 


Clinically 

stable 
-Dampgauze -Alignate -Surgical debridement -Significant tissue 
dressing -Hydrocolloid of necrotic/infected resection of amputation 
changes VAC tissue until clean base for source control 


Algorithm for Management of Diabetic Foot Wounds 


1087) A 49 year old female presents to surgical management of this patient? 
emergency with complaint of blackening of foot, On 

examination, wet on dry gangrene is seen involving A) Ray’s amputation 

whole of the foot. What is the best surgical B) Ankle disarticulation 
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C) Below knee amputation with long posterior skew 
flap 

D) Above knee amputation 

E) Knee disarticulation 


Correct: C (Below knee amputation with long posterior 
skew flap) 


The goals of major lower extremity amputation are 

1) To eliminate the non-viable tissue 

2) To provide a stump that has the best chance to heal 
3) To provide a stump with the best chance of long-term 
function (1.e. ambulation with a prosthesis) 

A palpable pulse at a level immediately proximal to a 
proposed amputation has been associated with a 100% 
rate of healing. 

In this patient, below knee amputation is preferred 
because it will eliminate most of the non-viable tissue 
visible macroscopically and the underlying osteomyelitis 
of bone which may extend even more proximal than 
what is visible, 

Traditionally below knee amputation is done using long 
myocutaneous flap technique (Burgess technique). But 
the disadvantage of this technique ts that 

1) Tibia ts directly present over the incisional closure, 
and any trauma to that area can cause dehiscence and 


exposure of bone. 

fla 
2) Additionally, it requires reasonable distal skin Aei knee amputation in skew 
posteriorly, which can be an issue if the patient has amputation 


chronic venous skin changes. 

A modification of the long posterior myocutaneous flap 
technique ıs the skew flap technique. The advantage of 
this technique is 

1) Placement of the skin incision lateral to the tibial 
stump to avoid wound complications caused by tension 
2) To facilitate closure of the incision without redundant 
tissue or a dog-ear deformity (and therefore improved 
prosthetic fit). 


Reference: 
Fischer's Mastery of Surgery (7 edition): Page 7054- 
7056 
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1088) A middle aged patient presents with history of 
dyspepsia after eating, Barium study shows follicular 
appearance of 2" part of duodenum with rest of 
duodenum being normal, What is your diagnosis? 


A) Malignancy 

B) Duodenal ulcer 

C) Diverticulum 

D) Duodenal Perforation 
E) Normal finding 


Correct: A (Malignancy) 


This patient is likely having duodenal type follicular 


lymphoma. The most common endoscopic finding is the 


presence of ‘whitish nodular lesions’ on the second 
portion of the duodenum. 


Reference: 
Article on “What do we know about duadenal-type 


follicular lymphoma? From pathological definition to 
treatment options” 


1089) A 46 year old female underwent hysterectomy 
for uterine fibroids 3 months back. Since the time of 
operation, she had continuous dull pain in lower 
abdomen that has been increasing with passing time. 
Since last 10 days, she is febrile with temperature of 
103 F. On digital rectal examination, a boggy swelling 
is palpable. What is your clinica! diagnosis? 

A) Uterine prolapse 

B) Abdominal abscess 

C) Pelvic abscess 

D) Retained sponge 

E) Residual infected fibroid 
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Correct: C (Pelvic abscess) 


Pelvis abscess 1s a Common presentation after many 
intra-abdominal surgeries e.g. acute appendicitis. The 
most common presentation in these cases ıs a spiking 
pyrexia several days after initial surgery (patient may 
already have been discharged from hospital). Other 
symptoms include pelvic pressure or discomfort 
associated with loose stool or tenesmus. Digital rectal 
examination reveals a “boggy” mass in the pelvis, 
antenor to the rectum, at the level of the peritoneal 
reflection. Pelvic ultrasound or CT scan confirm 
diagnosis. Transrectal drainage is done under general 
anesthetic traditionally. However, increasing availability 
of radiologically guided percutaneous drainage has 
reduced the need considerably. 

Gossypiboma ıs derived from gossypium (“cotton” in 


Latin) and boma (“place of concealment” in Swahili) and 


is a rare complication of surgery. Gossypibomas cause 
two types of responses in the body: exudative and 
aseptic fibrous. Aseptic gossypibomas can have 
adhesions, encapsulation, and eventually granuloma 
formation. Exudative gossypibomas, however, usually 
occur early in the postoperative period and may involve 
secondary bacterial contamination, which can result in 


various fistulas. The manifestations of gossypiboma may 


be non-specific and may take weeks, months or even 
years from the time of the provoking surgery. A patient 
who has had a previous abdominal surgery who 
presents later with abdominal pains, nausea, vomiting, 
and features of intestinal obstruction or malabsorption 
syndrome should be suspected to have abdominal 
gossypiboma. The diagnosis of gossypiboma usually 
comes from imaging studies and a high index of 
suspicion. The characteristic CT features of abdominal 
gossypibomas include spongiform appearance with gas 
bubbles, low-density mass with a thin enhancing 
capsule and calcifications deposited along with the 
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| 
j network architecture of a surgical sponge 

1 Gossypiboma in pouch of Douglas 1s shown (A: MRI, B: Laparoscopic view) 
` 

, 

) 

y 


Reference: 

1) Bailey and Love (27th edition): Page 1312 

2) Article on ~Gossypiboma Posing as a Diagnostic Dilemma: A Case Report ond Review of the Literature” 
3) Article on” Gossypiboma”: Rodiopedia 


1090) Anterior resection is appropriate for which of length from anorectal ring till anal verge (surgical anal 
the following types of rectal cancer? canal) > 2cm +2-4cm =4-6cm. 


j j A) Tumor involving anorectal junction 
B) Tumor 2 cm above anal verge 
C) Tumor 3 cm above anal verge 
D) Tumor 5 cm above anal verge 
E) Tumor 10 cm above anal verge 


f ) Correct: E (Tumor 5 cm above anal verge) 


The surgical anal canal begins at the anorectal junction 
608 and terminates at the anal verge. The surgical anal canal 
measures 2 to 4 cm. Anterior resection is usually 
employed in case of rectal tumor that 1s 2cm or more, 
above the ano-rectal junction. Hence anterior resection 
can be employed for rectal tumors that are 4-6cm from 
anal verge) i.e. distance of tumor from anorectal ring + 
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Reference: 


Schwartz Principles of Surgery (10th edition): Page 1178 


1091) A patient underwent appendectomy for 
complicated appendicitis. 7 days later, she presented 
with complaint of fecal discharge fram wound site, She 
says that she is also passing stools per-rectum. She is 
hemodynamically stable. What should be the best step 
in this case? 


A) Intravenous antibiotic and skin care alone 

B) Immediate re-exploration 

C) CT scan for location of fistula and laparotomy if 
indicated 

D) Discharge the patient 

E) None of the above 


Correct: C (CT scan for location of fistula and 
laparotomy if indicated) 


This patient has unfortunately developed fecal fistula, 
defined as an abnormal passage communicating with 
the intestines. The fact that patient is hemodynamically 
stable and passing stool per rectum shows lack of 
spillage of fistula contents into peritoneal cavity. Such 
patients should be observed hemodynamically, 
investigated by CT scan and/or contrast studies to 
define anatomy of fistula and need for operative 
intervention vs non-surgical management 
Post-appendicectomy fecal fistulas occur mostly when 
there is severe peri-appendicitis involving the base of 
the appendix as well as the adjoining cecal wall 
Leakage from the appendiceal stump is incriminated as 
a major etiological factor in such patients Some other 
authors believe that the use of the purse-string suture is 
a main contributory factor in development of faecal 
fistula. However most surgeons continue to carry out 
purse-string sutures in daily practices of open 
appendectomy as long as the stump situation permits, 
At early stage, a fecal fistula may be confused with 
wound infection and usually presents with persistent 
feculent discharge from the wound which continues 
inspite of attempts of drainage and repeated dressing. 
Diagnosis is usually established on CT scan and/or 
contrast studies. Leakage of fecal contents into the 
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peritoneal cavity causing peritonitis and/or abscess 
formation necessitates operative exploration, 
Fistulography ıs helpful in the late stages when the 
fistulous tract is well matured 

Most fecal fistulae respond to conservative treatment in 
absence of underlying pathology and distal obstruction. 
Non-surgical management options for fecal fistula 
include vacuum-assisted closure and fistulascopy with 
fibrin glue injection. Surgical management is warranted 
as mentioned for developing signs of 
peritonitis/abscess. For persistent fecal fistula, not 
responding to non-surgical treatment, consideration to 
surgical management can be given after 4-6 weeks of 
sepsis-free period. Fistula tract excision and segmental 
resection of involved bowel, with end-to-end 
anastomosis ıs recommended. 


Reference: 

1) Article on “Faecal Fistula, the Most Unfortunate 
Sequelae of Appendectomy. Case Report.” 

2) Article on “Enterocutaneous fistula”; Medscape 


1091) Which of the following properties of abdominal 
pain are most helpful in differentiating whether 
patient is having intestinal obstruction or peritonitis? 


A) Radiation 

B) Onset 

C) Duration 

D) Character 

E) None of the above 


Correct: D (Character) 


Following important features of characteristic of pain 
should be considered: 

1) Pain caused by inflammation (e.g, peritonitis 
resulting from perforated viscus) is constant and made 
worse by any movement. It persists until the underlying 
cause subsides. 

2) Pain caused by obstruction of a muscular conducting 
viscus is a colicky and fluctuates in severity at frequent 
intervals with a feel of “gnping”. 

3) The source of bowel colic can be suspected from the 
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time interval between the peaks of the pain. It is short 
in the jejunum, longer in the ileum, and longer still in 
the colon. However there are notable exceptions e.g. 
biliary colic and renal colic in which the peaks of pain 
are short and the pain seldom goes away completely 
between exacerbations. 

3) Prolonged obstruction to the outflow of any hollow 
viscus ultimately causes it to distend which produces a 
constant ‘stretching’ pain that is different from the ache 
of inflammation but is not colicky in nature. 

Patients who have severe abdominal pain of acute 
onset are usually collectively grouped as having an 
‘acute abdomen’. These patients usually consult their 
general practitioner or seek emergency help once their 
pain has persisted for more than, at least an hour. 
However, many of these patients will have chronic 
symptoms over (he preceding months or years caused 
by the condition which ts also currently causing their 
acute symptoms i.e. the same condition can present 
acutely or chronically, Therefore, although the rate, 
onset and severity of presentation may indicate the 
urgency of the problem, they do not always indicate the 
nature of the underlying pathology. 


Reference: 
Norman Browse Introduction to Symptoms and Signs of 
Surgical Diseases: Page 392, 393 


1092) Which of the following descriptions is correct? 


A) Pain of ‘ureteric colic’ comes in waves and 
disappears completely in minutes when the peristaltic 
wave ceases 

B) Pain of small bowel colic is insidious in onset, 
reaches the peak in half an hour or so 

C) Pain of biliary colic is intense lasting one to two 
minutes of the bile duct 

D) Pain of biliary colic does not ease off completely 
between spasms 

E) None of the above 


Correct: D (Pain of biliary colic does not ease off 
completely between spasms) 


Following are important points regarding abdominal 
pain: 

1) Pain of ‘small bowel colic’ comes in waves and 
disappears completely in minutes when the peristaltic 
wave ceases. 

2) Pain of biliary colic is insidious in onset, reaches the 
peak in half an hour or so and does not ease off 
completely between spasms. 

3) Pain of ureteric colic is intense lasting one to two 
minutes of the ureter. 

4) Visceral pain arises from ischemia, muscle spasm or 
stretching of the visceral peritoneum. 

5) Autonomic pain, deep and poorly localised, 1s 
referred to the equivalent somatic distribution of that 
nerve root from T1 to L2. 

6) When an inflamed organ touches the parietal 
peritoneum, pain is then localised to the segmental 
dermatome of the abdominal wall. 

7) The pain in the parietal peritoneum may radiate to 
back or front along the dermatome. 


Nina sites of abdominal pain: 1, right subcostal; 2, epi- 
gastrium;3, left subcostal; 4, nght flank; 5, periumbilical; 6. lett flank: 7. 


nght iliac fossa; 8, suprapubic/hypogastrium; 9, left ac fossa 


Reference: 


Bailey and Love (27" edition): Page 1018-1019 


1093) A 49 year old male presented with a painful 
swelling in right groin, which is tender, non-reducible, 
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lacks cough Impulse, He gives long standing history of 
intermittent appearance of this groin swelling that 
gradually became non-reducible, Which of the 
following best matches the description? 


A) Incarcerated hernia 
B) Irreducible hernia 
C) Reducible hernia 
D) Strangulated hernia 
E) Pantaloon hernia 


Correct: D (Strangulated hernia) 
The definitions of the terms irreducible, incarcerated, 


obstructed and strangulated, which are freely used in 
the description of hernia, must be understood 


Terminology Description i 
| irreducible —Irreducible means simply what it 
“hernia states, that the contents of the hernia 

sac cannot be replaced intatte 
abdomen. An irreducible herria may 
be associated with three other 
categories of complication 
a) Incarceration 
b) Obstruction 
c} Strangulation 
‘Incarcerated Incarcerated means that contents are 
hernia literally imprisoned in the sac of the 
| hernia (usually by adhesions) but are 
| alive and functioning normaly An 
| _ incarcerated hernia is not tender 
“Obstructed Obstructed means that a loop of 
hernia bowel is kinked or trapped within the 
sac of the hernia in such a way 
that its lumen but not its blood supply 
is obstructed, The bowel is therefore 
alive and the patient has the signs 
and symptoms of intestinal 
j obstruction but not of strangulation 
The hernia will not be unduly tender. 

Strangulated Strangulation means that the blood 
hernia Supply to the contents of the sac has 
been cut off and they are dead or 
dying. The patient will usually be 
Obviously unwell and the swelling will 
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be acutely tender. An entrapment 
that interferes with the blood supply 
to the bowel wall will usually obstruct 
its lumen, so most strangulated 
herniae containing bowel have 
intestinal obstruction 


A strangulated hernia Incarceration 
The blood + The = 


Note, however, there is variety of strangulated hernia in 
which only a segment of the bowel wall ıs trapped and 
the lumen remains patent. The strangulation makes the 
hernia very tender but there are no symptoms or signs 
of intestinal obstruction. This is called Richter’s hernia. 


A strangulated hernia 
bh mall, a knucie 


chers harnic 


Reference: 


Norman and Browse introduction to Surgical diseases 
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(4” edition): Page 366-367 


1094) A 55 year old patient presented to surgical 
emergency with complaint of right inguinal swelling 
that is tender, erythematous, non-reducible and 
negative cough impulse. What should be the next best 
step in the management of this patient? 


A) Ultrasound 

B) Elective operation 

C) Emergent operation and repair 
D) Incision drainage 

E) Clinical observation 


Correct: C (Emergent cperation and repair) 


Patient is having strangulated hernia and needs 
emergent operative exploration 

Of inguinal hernia patients 95% present at clinics and 
only 5% as an emergency with a painful irreducible 
hernia that may progress to strangulation and possible 
bowel infarction. As such, strangulation of hernia 
contents ıs a surgical emergency. Following are 
indicative of strangulation and should be dealt as 
emergency: 

1) If there is cellulitis of overtying skin. 

2) Hernia ıs irreducible and there may be no cough 
impulse. 

3) If the hernia becomes very painful and tender. 

4) If there are signs of intestinal obstruction. 

5) Fever 

6) Leukocytosis, and Hemodynamic instability. 

Once diagnosed, try to reduce the hernia, making 
emergency surgery unnecessary and allowing for an 
early elective operation, The effect of reassuring the 
patient, who is laid supine in the head-down position, 
encourages spontaneous reduction. Try to gently 
reduce the hernia, making sure not to hurt the patient. 
There ıs a slight but real risk that you may reduce the 
hernia en masse: that ıs, the hernia remains within the 
peritoneal sac, the neck of which remains as a 
constriction, so the strangulation is not relieved, Some 
hernias reduce spontaneously when the patient is 
sedated prior to operation, or when anesthesia is 


induced. 

Preoperatively, the patient should receive fluid 
resuscitation, nasogastric decompression, and 
prophylactic intravenous antibiotics. 

The principles of surgery are the same as in an elective 
setting. Open surgery is preferred when a hernia is 
irreducible or if there is any risk of bowel resection. 
Infection may complicate these cases but most 
surgeons would still use a lightweight, synthetic mesh 
repair covered by appropriate antibiotics. 

Indications for groin hernia repair are as follows 


Rate of strangu- 
lation of inguinal 
hemia is 0.3-2.9% 
per year, increased 
risk if irreducible 
or indirect 


Ineducible 
inguinal hemia 


Greater risk of 
strangulation in 
first 3 months after 
appearance 

50% strangulate 
within 1 month 


History of less 
than 4 weeks 


All femoral 
hemias 


Painful 
ineducible 
hemias 


Reference: 

1) Bailey and Love (27” edition): Page 1025 

2) Norman and Browse introduction to Surgical diseases 
(4” edition): Page 367-378 

3) Schwartz Principles of Surgery (10" edition): Page 
1505 

4) Kirk’s General Surgical Operations (6" edition): Page 
72 

5) MRCS Essential Revision Notes: Page 40 


1095) Which of the following is included among 
differential diagnosis of inguinal hernia? 


A) Lymph node 
B) Saphena varix 
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C) Femoral artery anourysm 
D) Psoas abscess 
EJ All of the above 


Correct: E (All of the above) 


Differential dlagnosisiof inguinal hemia 


Vaginal -Testis 15 not palpable 


hydrocele -Swelling doesnot reduces on lying 
down and upper limit can be felt 
-No exansile cough impulse (but 
transillurnination 15 positive) 
Encysted -Testis 15 palpable and one can get 
hydrocele of above the swelling 


cord -Negative cough impulse but 
positive fluctuation and 
transillumination 

_ Femoral -Swelling is present below and 

hernia lateral to pubic tubercle 

Undescended = -Underdeveloped/empry scrotum 

testis 

Lipoma of -Soft lobulated swelling 

cord -Irreducible and negative 
transillumination 

Psoas absess Soft, tender, compressible swelling 
in iliac fossa extending below the 
inguinal ligmanet 
-It is possible to elic fluctuation 
between the parts o! the abscess 
above and below the inguinal 
ligament, and empty one part into 
the other. 
-A positive psoas sign 

Saphena Varix -Varicose veins present 
-Expansile cough impulse and fluid 
thrill positive and it disappears on 
lying flat 
Venous hum heard on auscultation 
-Trendelenberg test can delineate 


| saphena varix 
Femoral -This presents as a mass with an 
, artery expansile pulsation lying in the line 
aneurysm of the femoral artery. 
_lymphnode Hard or firm discrete nodules, or an 


indistinct mass, spreading across 
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the groin, down the thigh along the 
line of the long saphenous vein, and 
up into the iliac fossa 


Reference. 

1) Bailey and Love (27” edition); Page 1025 

2) Norman ond Browse introduction to Surgical diseases 
(4° edition): Page 344, 371, 430, 431 

3) MRCS Essential Revision Notes: Page 39-40 


1096) A 45 year old female farmer presented to 
outdoor with complain of swelling in groin. On 
examination, a swelling is seen below inguinal 
ligament with a positive cough impulse. She also gives 
history of constipation. What clinical diagnosis should 
be kept in mind? 


A) Femoral hernia 

B) Inguinal hernia 

C) Saphena varix 

D) Lymph node mass 

E) Femoral artery aneurysm 


Correct: A (Femoral hernia) 


A positive cough impulse 1s diagnostic of hernia which is 
showing communication of swelling with intra 
abdominal cavity. The location of swelling below 
inguinal ligament anatomically correlates with location 
of femoral canal. Additional dragnostc points include 
female gender (wider femoral canal predisposing to 
femoral hernia) and history of constipation (indicating 
obstruction of small intestine in hernia sac) 


Reference: 
Bailey and Love (27° edition): Page 1031, 1034-1036 


1097) Which of the following is correct with regards to 
relation of neck of femoral hernia? 


A) Pubic bone lies anteriorly 

B) Femoral vessels lie medially 

C) Femoral vessels lie laterally 

D) Inguinal ligament lies posteriorly 
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E) Lacunar ligament lies laterally 
Correct: C (Femoral vessels lie laterally) 


A femoral hernia ts a protrusion of extra-peritoneal 
fat/a peritoneal sac and sometimes abdominal contents 
through the icmoral canal. The anatomical margins of 
this canal are 

1) Anteriorly; Inguinal ligament 

2) Posteriorly; Pubic ramus and pectineus muscle 

3) Medially. Lacunar ligament and pubic bone 

4) Laterally: Femoral vein/ 


Anterior 


lacunar 


ligament inguinal ligament 


Lae 


A 


d 
4 


Medial 
1219307 


SH 
Wana. af aaa 
Í 


/ \ 
Femoral Cooper Pubie ramus 
anul gament and pectineus 


Posterior 


Boundaries of Femoral canal 


An important characteristic of femoral canal is that it 
does not expand in case of herniation of intestinal 
contents because of ngid boundaries. Hence risk of 
incarceration and subsequent strangulation is high. 
Hence, early elective repair should be done even in case 
of asymptomatic patients. 

Also note that 

1) Indirect inguinal hernia lies above and medial to 
pubic tubercle, passing along antero-lateral to 
spermatic cord and within fibers of cremaster muscle. 
2) Direct hernia, due to weakness in abdominal wall, lies 
medial to inferior epigastric vessels. 


Reference: 


Norman Browse Introduction to Symptoms and Sions of 
Surgical Diseases: Page 373 


1098) A patient presented with a swelling that is 
below and lateral to pubic tubercle. What is the likely 
diagnosis? 


A) Inguinal hernia 
B) Femoral hernia 
C) Spigelian hernia 
D) Obturator hernia 
E) Gluteal hernia 


Correct: B (Femoral hernia) 


The femoral canal is lateral to the body of the pubis and 
inferior to the tip of the pubic tubercle. Therefore, the 
neck of a femoral hernia (the point at which it 
disappears into the abdomen) is below and lateral to 
the pubic tubercle. 


e | Inguinal herniac 
| Appear through 1 
external inguina! ueg 
\ above and madis! ‘o he 
\ oubke tubercle 
_— pubic tuberc 


\ 


g &——- Femoral hernice 


\ Appear throug’ 
| femoral cono 
| 


z 


ond lateral 10 the Due 


‘| i tubercle 


Sites of appearance of inguinal and femoral hernia 
Reference: 


Norman and Browse Introduction to Symptoms and 
Signs of Surgical Diseases: Page 374 


1099) Epigastric hernia occurs due to a defect in which 
of the following? 


A) Rectus muscle 

B) Linea alba 

C) Transversus abdominis 
D Internal oblique muscle 
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E) None of the above 
Correct: B (Linea alba) 


Following are important aspects of epigastric hernias 

1) They are located in the midline between the xiphoid 
process and the umbilicus 

2) They are generally small anci may be multiple 

3) During, elective repair, they are usually found to 
contain omentum or a portion of the falciform ligament. 
A) These may be congenital or acquired due to defective 
midline fusion of developing lateral abdominal wall 
elements (defective linea alba) 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 1455 


1100) Which of the following is the best means to 
differentiate between direct and indirect inguinal 
hernia? 


A) Clinical history 

B) Deep ring occlusion test 

C) Herniogram 

D) Ultrasound 

E) On table examination intra-operatively 


Correct: E (On table examination intra-operatively) 


For most hernias, no specific investigation is required, 
the diagnosis being made on clinical examination 


Reference: 
Bailey and Love (27* edition): Page 1025 


1101) Which of the following is most commonly 
damaged nerve in open inguinal hernia repair? 


A) Ilio-inguinal nerve 

B) Femoral branch of genitofemoral nerve 
C) Genital branch of genitofemoral nerve 
D) Illo-hypogastric nerve 

E) Lateral femoral cutaneous nerve 


Correct: A (Ilioinguinal nerve) 
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Type of operation Most commonly damaged 
nerves 

1) Ilio-inguinal nerve (most 
common) 

2) MMio-hypogastric nerve 
(second most common) 

1) Genitofemoral nerve 

2) Lateral femoral cutaneous 
nerves 


Open (anterior) Inguinal 
hernia repair 


Laparoscopic inguinal 
hernia repair 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 1515 


1102) What is treatment of choice for recurrent 
inguinal hernia after a previous open (anterior) 
inguinal hernia repair? 


A) Lichtenstein open mesh repair 
B) Shouldice repair 

C) Bassini repair 

D) Herniotomy 

E) Laparoscopic repair (TEP/TAPP) 


Correct: E [(Laparoscopic repair (TEP/TAPP)] 


Recurrent hernia is shown by the presence of following 
at the site of pervious hernia repair 

1) Pain 

2) Bulging 

3) Mass 

Other differential diagnosis like seroma and persistent 
cord lipoma should be ruled out by careful physical 
examination and if needed in ambiguous cases, the 
investigations like ultrasound, CT scan, or MRI. 
According to international Endo-hernia Society (IEHS) 
guidelines, Total extra-peritoneal approach (TEP) or 
transabdominal pre-peritoneal approach (TAPP) should 
be preferred modes of treatment in case of 

1) Recurrent inguinal hernia 

2) Bilateral inguinal hernia 


Reference: 


Schwartz Principles of Surgery (10” edition): Page 
1509,1510, 1514 
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1103) What is the treatment of choice for bilateral 
inguinal hernia? 


A) Lichtenstein open mesh repair 
B) Shouldice repair 

C) Bassini repair 

D) Herniotomy 

E) Laparoscopic repair (TEP/TAPP) 


Correct: E [Laparoscopic repair (TEP/TAPP)} 


According to international Endo-hernia Society (IEHS) 
guidelines, Total extra-pentoneal approach (TEP) or 
transabdominal preperitoneal approach (TAPP) should 
be preferred modes of treatment in case of 

1) Recurrent inguinal hernia 

2) Bilateral inguinal hernia 


Reference: 
Schwartz Principles of Surgery (10” edition): Page 
1509,1510, 1514 


1104) A 39 year old patient presented with recurrent 
right sided hernia. He has undergone repair for right 
sided inguinal hernia in childhood. Which of the 
following is best treatment option for this patient? 


A) Bassini repair 

B) Lichtenstein repair 
C) Shouldice repair 
D) Keel repair 

E) None of the above 


Correct: B (Lichtenstein repair) 


Overall the best treatment option for recurrent inguinal 
hernia is laparoscopic (TEP) repair. However there was 
no such option mentioned. Hence next best option will 
be Lichtenstein repair. 


1105) Which of the following is true regarding sliding 
hernia? 


A) Its sac lies medial to inferior epigastric vessels 
B) It is easily identified during surgery 


C) Omentum forms the posterior wall of sac 

D) Posterior wall is formed by retroperitoneal gut 
viscus 

E) It is a congenital defect 


Correct: D (Posterior wall is formed by retroperitoneal 
gut viscus) 


Usually in case of indirect inguinal hernia, the weakness 
in deep ring allows peritoneum along with contents like 
small bowel to herniate through it. The hernia sac is 
composed of peritoneum that usually contains small 
bowel loops or omentum. When the weakness in the 
deep ring is considerable, in addition to the herniation 
of peritoneum), it also allows retroperitoneal structure 
to herniate (slide) through the Inguinal canal, along with 
the peritoneal sac. Thus, not only hernial sac with its 
contents ıs present, but retroperitoneal viscus are also 
forming part of wall of hernia sac (though they are 
anatomically outside the sac). This has important 
surgical consideration because if care is not taken, the 
retroperitoneal viscera may be damaged while 
manipulating the hernia sac. 

In children, sliding hernias of the bladder (in boys) or 
ovary and tubes (in girls) can occur. Large herras in old 
people may contain huge loops of sigmoid (on teft) or 
caecum (on right) with only a small sac in the upper 
part. They are almost exclusively found in malts and on 
the left side. 


Cecum forming Hernial sac 
posterior wall of 
hernial sac (Not a 4— Hernial sac 
content of the \ J) j contents 
hernial sac itself) > 

Sliding Inguinal Hernia 


Following are surgical aspects of sliding hernia: 

1) It is discovered when attempt is made to empty or 
free the sac. The sliding part bulges into the sac. 

2) If the sac is intact, it should not be opened. 
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3) If the sac has been opened, the boundaries of sliding 
part should be marked by artery forceps and sac should 
be carefully and completely closed, 

A) After fully mobilizing the hernia sac and sliding viseus, 
replace them back into the abdomen. 


Reference; 
MRCS Pastest Essential Revision Notes: Page 58 


1106) Which of the following tests is used when 
diagnosis of inguinal hernia Is in doubt? 


A) Ultrasound 

B) CT scan 

C) MRI 

D) Herniogram 
E) Laparoscopy 


Correct: A (Ultrasound) 


The diagnosis of inguinal hernia is mostly clinical 

1) A reducible swelling above and medial to pubic 
tubercle 

2) Deep ring occlusion test to differentiate between 
direct and indirect types of inguinal hernia 

In some cases, aid of investigation is sought e.g 
complaint of an intermittent swelling but nothing found 
on examination, 

Ultrasound is preferred first investigation because 

1) It is non-invasive 

2) Cost effective 

3) Does not impart radiation exposure risk 

4) Is a dynamic study and is highly sensitive and specific 
If ultrasound is found inconclusive regarding a groin 
bulge, MRI is preferred investigation then. 

CT scan is less sensitive than other modalities but is 
preferred in case of a large incisional hernia. 

A contrast radiology herniogram is more sensitive than 
CT scan but is not used frequently because it is invasive 
and not readily available. 

MRI ís used in case of sportsman groin with pain 
Laparoscopy can be used to detect occult contralateral 
inguinal hernia. 


Reference: 
1) Schwartz Principles of Surgery (10° edition): Page 


1504 
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2) Bailey and Love (27" edition): Page 1031, 1032 


1107) A 44 year old patient presented to OPD with 
complaint of a large abdominal swelling. She had 
undergone laparotomy for blunt abdominal trauma 
few years back. On examination, a diagnosis of 
incisional hernia is made that occupying at least 30% 
of abdomen. What is the best treatment option for 
this large incisional hernia? 


A) Primary suture repair 

B) Component separation 
C) Mayo's repair 

D) Keel’s repair 

E) Mesh hernioplasty alone 


Correct: B (Component separation) 


In component separation, large subcutaneous flaps 
lateral to the fascial defect are created. This is followed 
by bilateral incision of the external oblique aponeuroses 
(sometimes incision of the posterior rectus sheaths 
bilaterally, if necessary). The net effect is medial 
mobilization of the rectus muscles up to 10cm that 
allows primary apposition of the fascia and closure of 
hernia defect. Mesh is usually placed before closure and 
decreases the chance of recurrence. 

Primary repair has high recurrence rate because of high 
tension. 

Mayo and Keel repair are not used commonly 
nowadays. 

Mesh placement alone will not be sufficient to cover 
the large defect. Mesh repair is combined with 
component separation. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 1455 
2) Bailey and Love (27” edition): Page 1093 


1108) Which of the following types of hernia have the 
highest risk of recurrence? 


A) Direct hernia 

B) Indirect hernia 
C) Incisional hernia 
D) Pantaloon hernia 
E) Sliding hernia 
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Correct: C (Incisional hernia) 


Up to 46% recurrence rate after surgical repair has been noted after incisional hernia repan. with application of mesh 
there is still 10% risk of recurrence. 


Reference: 
MRCS Essential Revision Notes: Page 52 


1109) At which vertebral level is esophageal opening located? 
A) 16 

B) 18 

c) T10 

D) T12 

eu 

Correct: C (T10) 


Esophageal hiatus is located at the level of T-10 vertebrae, a little left and antero-superior to aortic hiatus. 


Esophageal hiatus 
located at level of 
618 T-10 vertebrae 


Reference: 
Gray's Anatomy (41" edition): Page 972 
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1110) A young patient presents to surgical emergency with complaints of sudden onset of severe retrosternal chest 
pain following forceful vomiting. Examination reveal crepitation around neck. X-ray of chest shows no signs of 
pneumo-mediastinum but there Ís air visible in deep muscles of neck. What is your diagnosis? 


A) Esophagitis 

B) Boerhaave syndrome 

C) Mallory Weiss tear 

D) Severe gastro-esophageal reflux disease 
E) Nut cracker esophagus 


Correct: B (Boerhaave syndrome) 


Spontaneous perforation of esophagus is referred to as Boerhaave’s syndrome (15% of cases of esophageal perforation). 
The most striking clinical feature is substernal chest pain. If subcutaneous emphysema is also present, the diagnosis is 
almost certain. 

As there are a number of causes of substernal chest pain, delay in diagnosis and hence the treatment is common and is 
the reason of high mortality rate associated with Boerhaay’s syndrome. Most commonly the injury occurs silently, 
without any antecedent history, however there is a history of resisting vomiting, in a small number of patient. 

Plain X-rays are usually utilized as initial test of choice. Following findings are usually found: 

1) Subcutaneous emphysema 

2) Pneumomediastinum 

3) Air in the muscles of neck or back (erecter spinae). 


MALLORY-WEISS SYNDROME BOERHAAVE'S SYNDROME 


619 


The diagnosis is confirmed with a contrast esophagram, which will demonstrate extravasation of contrast in 90% of 
patients. It is preferentially performed in lateral decubitus position and water-soluble medium such as Gastrografin is 
preferred, 


Reference: 
Schwartz Principles of Surgery (10th edition): Page 1018 
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1111) Which of the following is most common site of Boerhaave’s syndrome? } 


A) Right upper esophagus 

B) Left upper esophagus 

C) Pericardial cavity 

D) Lower esophagus usually in left pleura 
E) None of the above 


Correct: D (Lower esophagus usually in left pleura) 


Boerhaave’s syndrome (also called barotrauma / spontaneous perforation) occurs classically when a person vomits 
against a closed glottis. The pressure in the esophagus increases rapidly, and the esophagus bursts at its weakest point 
in the lower third (usually into the left pleural cavity or just above the Gastroesophageal junction) sending a stream of 
material into the mediastinum and often the pleural cavity as well. 


Reference: 
1) Schwartz Principles of Surgery (10th edition): Page 1018 


2) Bailey and Love (27 edition): Page 1052 


1112) Which of following is the best test for diagnosing 
esophageal perforation? 


mediastinum) but are not the definitive diagnostic tests. 


Reference: 
A) CT scan 1) Bailey and Love (27” edition): Page 370 
B) Chest X-ray 2) Washington manual of surgery 7" edition page 342 
C) Esophagogram with water soluble contrast 
D) FAST examination 1113) Which of following is indication for surgical 


E) MRI with contrast repair of esophageal perforation/rupture? 


A) Septic shock 


Correct: C (Esophagogram with water soluble contrast) 


B) Minimal septic load 
The diagnosis of esophageal perforation is confirmed C) Perforation limited to mediastinum 
with a contrast esophagogram (demonstrate D) Perforation by flexible endoscope 
extravasation of contrast from perforated site in 90% of E) Perforation of cervical esophagus 
patients). The use of a water-soluble medium such as 
gastrografin is preferred because it is less irritant. Correct: A (Septic shock) 


Esophagogram should be done in right lateral decubitus 
position because this way, whole of the esophagus is 


Management options in perforation of the esophagus. 


filled with contrast and the site of perforation will | Factors that favor non: Factors that favor 

become clearly evident with contrast leakage. If this Koperativem anagement f eperativem anapement 
f p i è Small septic load Large septic load 

study is done in upright position, contrast may pass a EEk 

620 rapidly forwards and may not leak out of perforated upset [>P 

site, thus giving a false negative result (10% false | Perforation confinedto | Pleura breached 

negative rate). Esophagoscopy is usually combined with mediastinum 

esophagogram for diagnosing esophageal injuries. Perforation by flexible Boerhaave's syndrome 

Chest X-ray and CT scan may show findings indicative of ' endoscope 


esophageal perforation (pleural effusion, pneumo- 
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Perforation of cervical 
esophagus 


Perforation of abdominal 
esophagus 


Non-operative treatment includes: 

1) Nil by mouth and initiation of total parenteral 
nutrition 

2) Nasogastric tube placement 

3) Intravenous aggressive fluid resuscitation 

4) Intravenous broad spectrum antibiotics 
Operative treatment options are as follows 

1) Primary closure of perforation (reinforced by use of 
pleural patch or Nissen’s fundoplication) 

2) Drainage (of mediastinum) alone with/without 
closure of perforation (in case of small 
perforation)/resection of inflamed damaged 
tissue/exclusion and diversion (in severe traumatic 
injuries). 

3) Feeding gastrostomy or preferably a feeding 
jejunostomy (to allow prolonged enteral nutrition of 
patient) 

4) Later reconstruction of esophagus with a sub-sternal 
colon interposition graft. 

Most commonly a left thoracotomy approach is used 
but in case of cervical esophageal perforation, right 
sided thoracotomy approach can be used. For 
abdominal esophagus, an upper midline incision is 
preferred. 


Reference: 
Bailey and Love (27" edition): Page 993? 


1114) A 23 year old female patient is received in 
surgical emergency with history of acid intake 4 hours 
ago. Oral examination reveals burned mucosa. 
Intravenous fluids and broad spectrum antibiotics are 
initiated. Which of the following is next best step in 
management? 


A) Administration of neutralizing agents (milk/egg 
white) 

B) CT scan with oral contrast 

C) Barium swallow 

D) Esophagoscopy 

E) Intravenous steroids 


Correct: D (Esophagoscopy) 
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In the initial phase of caustic ingestion, complaints 
consist of 

1) Pain in the mouth and substernal region especially 
upon swallowing (odynophagia) 

2) Hyper-salivation 

3) Fever (strongly correlated with the presence of an 
esophageal lesion) 

4) Bleeding 

5) Multiple episodes of vomiting 

6) Respiratory complications such as laryngospasm, 
laryngeal edema, and occasionally pulmonary edema 
can occur (especially when strong acids are aspirated) 
Examination of oral cavity and pharynx can indicate that 
Caustic substances were swallowed, but does not shows 
that the esophagus has been burned (esophageal burns 
can be present without apparent oral injuries). 

Because of this poor correlation, early esophagoscopy is 
done to establish the presence of an esophageal injury. 
To decrease the chances of perforation, the 
esophagoscope should not be introduced beyond the 
proximal esophageal lesion. Radiographic examination 
is important later for follow-up to identify strictures but 
is not helpful in establishing the esophageal injury in 
acute phase. 

Immediate management is as follows 


Immediate management of caustic esophagealinjury 

1) Administering neutralizing agents with in 1 hour of 
ingestion (limits burn injury) 

2) Intravenous fluid resuscitation for correction of 
hypovolemia 

3) Intravenous broad spectrum antibiotics are 
administered (lessen the inflammatory reaction and 

____ prevent infectious complications) 

4) The use of steroids to limit fibrosis has been shown to 
be effective in animals, but their effectiveness in 
human beings has not been established 

5) Nil per oral regimen. A feeding jejunostomy is created 
to allow enteral nutrition. 


Definitive management depends after endoscopic 
evaluation 


Definitive management of esophageal Injury 


Depth of Management ` Description 
Injury 

First degree Observation - 

burn injury for 24-48 


hours 
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Surgical If esophagus and 
exploration stomach is viable 


Second/Third 
degree burn 


injury 


1) Placement of 
intraluminal stent (for 
21 days to prevent 
stricture formation) 

2 Posterior gastric wall 
biopsy to rule out occult 
gastric wall injury 

3) Feeding jajunostomy 
for prolonged enteral 
nutrition 


If viability is doubtful 


Relook surgery after 36 
hours 


1115) A 15 year old female presented after 10 hours 
after corrosive intake to tertiary care hospital. How 
would one assess the degree of burn? 


A) Flexible endoscopy 

B) lonic contrast X-ray 

C) Rigid endoscopy 

D) CT-scan 

E) No need of further investigation 


Correct: A (Flexible endoscopy) 


| If there is full thickness 
necrosis esophagus ang 


stomach 


Esophago-gastric 
resection is done with 
1) Cervical 
esophagostomy 

2) Feeding jejunostomy 
3) Resection of any 
involved adjacent 
viscera 


Reference: 
Schwartz Pr inciples of Surgery (10" edition): Page 1021- 
1022 


Algorithm for management of acute 
Caustic injury 


Rej ‘erence: 
Sclawartz Principles of Surgery (10" edition): Page 1021- 
1022 


11 16) Which of the following is most accurate 
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test/Gold standard for patients suffering from gastro- 
esophageal reflux disease? 


A) Endoscopy 

B) Barium swallow 

C) CT scan with oral contrast 

D) 24-hour pH monitoring 

E) Lower esophageal sphincter manometry 


Correct: D (24-hour PH monitoring) 


The most accurate test and “Gold standard” for 
diagnosing GERD is 24-hour pH monitoring. Not only will 
it document exposure of the lower esophagus to gastric 
reflux, but it will also correlate symptoms with this 
exposure. 


Diagnosis of GERD 


Young patients who present with typical symptoms of 
gastro-esophageal reflux, without worrying features 
such as dysphagia, weight loss or anemia, can be 
treated empirically without investigation. Investigation 
is advisable if patients present over the age of 50-55 
years, if symptoms are atypical or if a complication is 
suspected. 


Investigations for GERD. 


| Investigations Description 
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Endoscopy 1) Endoscopy is the investigation of 
first line investigation 
2) This is performed to exclude other 
upper gastrointestinal diseases that 
can mimic gastro-esaphageal reflux 
and to identify complications 
3) It should be remembered that 
gastroesophageal reflux is not always 
associated with visible mucosal 
abnormalities, and patients can 
experience significant reflux 
symptoms, despite an apparently 
normal endoscopy examination. 
24-hour 1) In patients with atypical or 
esophageal pH persistent symptoms despite therapy, 
recording esophageal manometry and 24-hour 
esophageal pH recording (ideally with 
impedance measurement) may be 
justified to establish the diagnosis and 
guide management. 
2) 24-hour esophageal pH recording is 
“Gold standard” investigation for 
confirming diagnosis of GERD. 
Other Other investigations that may be 
investigations helpful to exclude other disorders 
include 
1) Esophageal motility test (for 
motility disorders) 
2) Video esophagogram (for 
neuromuscular disorders) 
3) Barium studies (for hiatus hernia). 


Reference: 

1) Bailey and Love (27” edition): Page 1077 

2) Sabiston Textbook of Surgery (20” edition): Page 
1046 


1117) A 34 year old patient presents to you with complaints suggestive of GERD. He says that he has been taking 
proton pump inhibitors for last 6 months during which he did not suffer much of the typical symptoms of GERD but 
following discontinuation, he is experiencing the same symptoms again. Which of the following is best treatment 


option for this young patient? 


A) Parietal cell vagotomy 

B) Truncal vagotomy 

C) Nissen fundoplication 

D) Partial gastrectomy 

E) Increase the dose of proton pump inhibitors 


Correct: C (Nissen fundoplication) 
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Traditionally a stepwise approach is used for the treatment of GERD. 

1) First-line therapy includes long term anti-secretory medication (usually Proton pump inhibitors (PPI)] in most patients 
2) Failure of medical therapy, or the immediate return of symptoms after stopping treatment, suggests either that the 
patient may have relatively severe disease or a non-GERD cause for his or her symptoms. At this stage, endoscopic 
examination is recommended for patient's evaluation (to assess the degree of mucosal injury and presence of Barret 
esophagus). 

3) Treatment options for these patients includes either long term PPI use vs. anti-reflux surgery. Laparoscopic anti-reflux 
surgery (most commonly laparoscopic Nissen fundoplication) in these patients achieves long-term control of symptoms 
in 85% to 90%. 


Reference: 
Schwartz Principles of Surgery (10"* edition): Page 971,972,974 


1118) Which of the following is main cause of gas bloat syndrome? 


A) Partial Nissen’s fundoplication 
B) lvor-esophagectomy 

C) Sleeve gastrectomy 

D) Cardiac balloon placement 

E) Total fundoplication 


Correct: E (Total fundoplication) 


One disadvantage of total fundoplication is the creation of an over-competent cardia, resulting in the ‘gas bloat’ 
syndrome in which belching is impossible. The stomach fills with air, the patient feels very full after small meals and 
passes excessive flatus. This does not seem to occur with partial fundoplication. The problem has been largely overcome 
by the ‘floppy’ Nissen technique in which the fundoplication is loose around the esophagus and is kept short in length. 


Reference: 
Bailey ond Love (27" edition): Page 1080 


1119) Which of the following is best initial management option for peptic ulceration and acid reflux in patient 
diagnosed with Zollinger Ellison syndrome (ZES)? 


A) Truncal vagotomy 

B) Gastrectomy 

C) High dose Proton pump inhibitor therapy 
D) H2-blockers 

E) Antacids 


Correct: C (High dose Proton pump inhibitor therapy) 


The most common symptoms of ZES are 

1) Epigastric pain ` 

2) Gastroesophageal reflux disease 

3) Diarrhea. 

More than 90% of patients with gastrinoma have peptic ulcer usually occurring in atypical locations (distal duodenum, 
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jejunum, or multiple ulcers) in addition to typical location (proximal duodenum) detected on endoscopy. This should 
prompt an evaluation for gastrinoma. 

A secretin stimulation test (or alternatively a calcium infusion test) is highly useful to confirm the diagnosis of Zollinger- 
Ellison syndrome (ZES) with rise in serum gastrin levels of greater than 200 pg/mL above baseline (after secretin 
administration) being diagnostic. Somatostatin receptor scintigraphy (the octreotide scan) is used for pre-operative 
localization of gastrinoma, 

Management of ZES is as follows: 


Management of Zollinger Elison syndrome 


Management Description 
Symptomatic 1) High dose proton pump Inhibitor therapy is usually initiated in most patients to control acid 
management hypersecretion. 
2) For those with untreatable/unresectable disease, truncal vagotomy is employed to control acid 
hypersecretion 
| Definitive Sporadic (non-familial) gastrinoma 
management 1) Surgical resection is done. 


2) Lymph nodes from the portal, peripancreatic, and celiac drainage basins should be sampled. 


MEN | associated gastrinoma 
| As these tumors are multiple, hence cure is not possible with operation. 

If, however, the tumor can be imaged preoperatively, operation by an experienced gastrinoma surgeon 
{ can be attempted 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 1073 


1120) Which of the following is best investigation to confirm diagnosis of achalasia cardia? 


A) Plain X-rays 

B) Esophagogram 

C) CT-scan with contrast 
D) Manometry 

E) 24 hour pH monitoring 


Correct: D (Manometry) 


Achalasia is characterized by 

1) A hypertonic lower esophageal sphincter, which fails to relax in response to the swallowing wave 

2) Failure of propagated esophageal contraction, leading to progressive dilatation of the gullet. 

The diagnosis of achalasia is usually made from an 

1) Esophagogram study show a dilated esophagus with a distal narrowing referred to as the classic bird's beak 
appearance of the barium-filled esophagus. 
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Achalasia cardia: A: Barium swallow of patient with Achalasia cardia showing “Bird's Beak” 
` appearance with contracted sphincter resembling narrow and long beak of a bird and dilated 
i F esophagus resembling head of a bird. B: Bird with a long and narrow beak (for comparison) 


Sometimes the appearance is referred to as “Rat-tail appearance” 

Lack of a gastric air bubble is a common finding on the upright portion of the esophagogram and is a result of the tight 
LES not allowing air to pass easily into the stomach. Sphincter spasm and delayed emptying through the LES as well as 
dilation of the esophageal body are observed. A lack of peristaltic waves in the body and failure of relaxation of the LES 
(the sine qua non of this disease) are noted 

2) Manometry is the “gold standard” test for diagnosis end will help differentiate other potential esophageal motility 
disorders. A LES sphincter pressure of >35mmkg and more importantly failure of sphincter to relax during peristaltic 
wave are diagnostic findings. 


Reference 
Sabiston Textbook of Surgery (20° edition): Page 1042-1043 


1121) Which of the following is definitive treatment for achalasia cardia? 


5 626 A) Pneumatic dilatation 

| jam B) Calcium channel blockers 

jêg | a; C) Botulinum toxin injection 

i D) Modified Heller's cardiomyotomy 
= > E) None of the above 
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Correct: D (Modified Heller's cardiomyotomy) 


(Heller-Dor operatioN is ideally suited to a minimal access laparoscopic approach, and most surgeons use intraoperative 
endoscopy to judge the extent of the myotomy and to ensure that the narrow segment is abolished. It is successful in 
more than 90% of cases and may be used after failed dilatation. 


Medical treatment using 


alum channel blockers 
Balloon dilatation 


Endoscopic treatment 


Botulism toxin injection 


Reference: 


Bailey and Love (27" edition): Page 1099 


1122) A 70 year old patient presented with upper GI bleeding. Saline lavage was done after which bleeding stopped. 
Which of the following is correct in this regards? 


A) There is no chance of rebleeding 

B) There is 80% chance that bleeding will not occur again 
C) Age is poor prognostic factor 

D) Sclerotherapy is superior to band ligation 

E) There is 30% chance of re-bleeding 


Correct: E (There is 30% chance of re-bleeding after endoscopic treatment) 


Therapeutic endoscopy can achieve hemostasis in approximately 70% of cases, with the best evidence supporting a 
combination of adrenaline injection with heater probe and/or clips. 

MELD score is used for evaluating prognosis in case of chronic liver disease. The score includes: 

1) Patient’s serum bilirubin 

2) Serum creatinine 

3) INR 


Reference: 
1) Bailey and Love (27° edition); Page 1127 
2) Anesthesia Secrets by James Duke (4th edition): Page 311, 312 
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1123) Which of the following is best treatment option for management of grade 2 esophageal varices? 
A) Endoscopic sclerotherapy 

B) Balloon tamponade 

C) TIPSS 

D) Vasopressin infusion 

E) Infusion of propranole! 


Correct: A (Endoscopic sclerotherapy) 


On endoscopic examination, esophageal varices can be divided into three grades; 


Endoscopic grading of esophageal varices 

Grades Findings 

Grade 0 No varices 

Grade 1 Minimally elevated veins above surface. They are small and run straight 

Grade2 Torturous veins occupying < 1/3” of esophageal lumen. They show beaded appearance 
Grade3 Torturous veins occupying > 1/3" of esophageal lumen. They are tumor like in appearance 


Can be depressed Less than 1/3 of lumen Confluent 


P 


/ 


Grade 2 Grade 3 


Endoscopic grading of esophageal varices: Note that with increasing grade of varices, the risk of 
rupture increases. 


In a patient with recent or active upper GI bleeding, urgent endoscopy is indicated (after administration of fluids, 
antibiotics and vasopressors). 

1) If bleeding varices are found, immediate endoscopic band ligation is performed. 

2) Sclerotherapy is an alternate option and is sometimes used to clear the field from blood by controlling bleeding from 
vessel, thus allowing a clear field for performing band ligation. 

3) If these measures fail, and bleeding is massive, balloon tamponade using Sengstaken-Blackmore tube is employed to 
control bleeding temporarily. 
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| Variceal Bleeding Suspected Based on History 
na Cre 
Start Octreotide or Vasopressin infusion | 
| Variceal Weeding parmar mn EGD 
| Endoscopic Band Ligaton (or Sderotherapy) | 


n 


Bleeding Sto d? 
va [L ng Stoppe 


No 
| OctreotideVasopressin lor 3-5 days | Balloon tamponade | 
| Complete 7 days of antibiotics Consider TIPS or surgical shunt | 


| Repeat endoscopic banding every | #TPS fails or not available 
} 10-14 days until eliminated - a 


Algorithm for diagnosis and management of GI hemorrhage related to portal 
tension 


Reference: 
Sabiston Textbook of Surgery (20” edition): Poge 1174, 1175 


1124) Which of the following is most effective treatment in case of variceal upper GI bleeding? 


A) Endoscopy and banding 

B) Endoscopy and clipping 

C) Endoscopy and sclerotherapy 

D) Endoscopy and adrenaline injection 
E) Saline lavage 


Correct: B (Endoscopy with clipping) 


Randomized controlled trials and meta-analyses have clearly demonstrated that banding and ligation are superior to 
sclerotherapy in producing control of bleeding, reducing all-cause mortality and death caused byit. 


However the newer technique of endoscopic clipping has various advantages including high initial hemostasis rate, 
decreased risk of re-bleeding, and fewer treatment sessions needed for variceal eradication, thus rendering it even more 
effective than banding in the treatment of bleeding esophageal varices. 


References 
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1) MRCS Essential Revision Notes: Page 155 
2) Article on “Endoscopic clipping versus band ligation in the management of bleeding esophageal varices”-by $, Yoj” 


1125) Which of the following is best option in case of life threatening bleeding from esophageal varices when 


endoscopic intervention is unsuccessful? 


A) Infusion of tranexamic acid 

B) Broad spectrum intravenous antibiotics 
C) Intravenous colloid resuscitation 

D) Balloon tamponade 

E) Terlipressin infusion 


Correct: D (Balloon tamponade) 


Balloon tamponade by Sengstaken-Blackmore tube may be used in the event of life-threatening hemorrhage if early 
endoscopic therapy is not available or is unsuccessful. 

It is not used as a primary means to control bleeding because of increased number of complications including 

1) Ulceration 

2) Aspiration 

3) Asphyxiation 

4) Increased rate of re-bleeding (40%) 


Reference: 
Davidson Principles of Medicine: Page 946-948 


1126) A 44 year old alcoholic is admitted to hospital after being managed for upper gastrointestinal bleedin. from 
esophageal varices. He has had 2 previous episodes of variceal bleeding. His physical examination and investigations 
are consistent with poorly compensated liver disease. Currently he drinks 8 glasses of alcohol/day. Which o‘ the 
following is the best long term management in this patient with regards to his current clinical status? 


A) Long term Infusion of vasopressin 

B) Esophagectomy followed by reconstruction 

C) Liver transplantation 

D) Distal splenorenal shunt 

E) Transjugular intrahepatic portosystemic shunt (TIPS) 


Correct: E (Transjugular intrahepatic portosystemic shunt (TIPS)} 


The patient has poorly compensated liver disease. TIPS is the best option to decrease portal pressure and decrease the 
complications of portal hypertension including recurrent variceal bleeding. 

For a patient with bleeding esophageal varices, following are important aspects 

4) Initial resuscitation, antibiotics and vasopressin/octreotide infusion are given 

2) Endoscopic banding and ligation of bleeding varices is carried out. 

3) Beta-blockers are given for secondary prophylaxis to reduce risk of recurrent bleeding, 
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4) Long term management of patient with chronic liver disease with variceal bleeding involves placement of shunt 
(Surgical vs TIPS) 

5) In compensated liver disease (Child-Pugh A and 8), surgical shunt is placed. Distal spleno-renal shunt is the best optio 
as it has lowest risk of worsening of encephalopathy compared to other shunts (porto-caval and mesocaval shunts) 

6) In poorly compensated liver disease (Child-Pugh C), TIPS is preferred because surgical shunting is associated with 
increased mortality, 

Liver transplant is not an option in this patient as one of the main contraindication to transplant is active drinking. 


Reference: 
1) Sabiston Textbook of Surgery (20" edition): Page 1174, 1175 


2) Davidson Principles of Medicine: Page 946-948 


1127) A patient with esophageal carcinoma had undergone transhiatal esophagectomy. He presented to the 
operating surgeon 4 weeks later with complaints of dysphagia. Which of the following complications has likely 
occurred? 


A) Recurrence of carcinoma 
B) Anastomotic leakage 

C) Stricture formation 

D) Esophageal spasm 

E) None of the above 


Correct: C (Stricture formation) 


It is widely accepted that surgery offers the best form of palliation in esophageal carcinoma but the quality of palliation 
may still be jeopardized by anastomotic complications, i.e. early anastomotic leak, catastrophic complications such as 
the necrosis of the proximal part of the conduit used for reconstruction or in a late stage anastomotic stricture 
formation (that usually presents with dysphagia) 

From the available data it seems that anastomotic strictures occur more frequently after circular stapler anastomosis 
than after hand-sewn anastomosis. In hand-sewn anastomosis there is a lower tendency for stricture formation after 
single-layer anastomosis than after double-layer anastomosis. 

The clinical features used to define anastomotic leakage included evidence of hematoma or seroma at the neck wound, 
septicemia, peritonitis, peri-anastomotic collection, leak, local inflammation, evacuation of air or saliva, mediastinitis, 
abscess, empyema and pneumothorax. 


Reference: 


Article on “Anastomotic Complications after Esophagectomy*: Journall of Digestive Surgery 


1128) Which of the following is appropriate diagnostic investigation for an old age patient presenting with progressiv 
dysphagia? 


A) Barium meal 
B) Barium swallow 
C) Endoscopy with biopsy 
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D) CT scan 
E) MRI 


Correct: C (Endoscopy and biopsy) 


The classic presenting symptoms of esophageal carcinoma are dysphagia, regurgitation and weight loss and is a disease 
of mid to late adulthood, with a poor survival rate. Keeping in mind the suspicion of esophageal carcinoma in this old 
aged patient, endoscopy as a diagnostic tool provides an opportunity for early diagnosis. Biopsies should be taken of all 
lesions in the esophagus 


Reference: 
Bailey and Love (27° edition): Page 1085-1087 


1129) Which of the following investigations is most accurate in diagnosis of esophageal carcinoma? 
A) Endoscopic ultrasound 

B) CT scan 

C) Endoscopy with biopsy 

D) PET scan 

E) Barium studies 


Correct: C (Endoscopy with biopsy) 


Esophageal cancer is diagnosed with histopathological analysis of biopsy sample taken via endoscopy. 


Jnvestigations for diagnosis and management of esophageal carcinoma! As Be 


Investigations Description 

Endoscopy with biopsy First line with diagnostic accuracy 0of95%. ap% i 

Barium studies ğ ~~ Provides indirect information regarding cancer es š 

Blood tests p Anemia + deranged liver function test lin hepatic metastasis) 

Transcutaneous ultrasonography Nota sensitive test 7 ae 

Bronchoscopy aaa May help to detect local metastasis. mini — 

Laparoscopy Í Used to detect distant visceral and peritoneal metastasis and collect samples for 
cytology and histopathology 


CT scan IV contrast (From neck to pelvis) Most useful test in detecting hematogenous spread 


MRI Does not requires contrast but has no advantage over CT scan 


Endoscopic ultrasound It helps to determine the stage by accurately predicting the depth of invasion 
through wall of esophagus (T1,T2,T3), invasion to local adjacent organs (T4) and 
lymph node metastasis (NO, N1) 


Positron emission tomography (PET) scan Used with CT scan (PET-CT) 10 identify distant metastasis not seen with CT alone by 
632 using IV flourodeoxyglucose 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 1005 
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1130) Which of the following investigations is used to 
detect loco-regional metastasis in case of esophageal 
carcinoma? 


A) Blood testing 

B) Endoscopy with biopsy 

C) Endoscopic ultrasound 

D) CT abdomen to pelvis with contrast 
E) None of the above 


Correct: C (Endoscopic ultrasound) 


Only those patients suitable for potentially curative 
therapies should proceed to staging investigations to 
rule out hematogenous spread (CT scan) and then to 
assess locoregional stage (endoscopic ultrasonography 
with/without laparoscopy). 


Reference: 
Bailey and Love (27” edition): Page 1088 


1131) Which of the following investigations is used to 
detect distant/hematogenous metastasis in case of 
esophageal carcinoma? 


A) Blood testing 

B) Endoscopy with biopsy 

C) Endoscopic ultrasound 

D) CT abdomen to pelvis with contrast 
E) MRI with contrast 


Correct: D (CT abdomen to pelvis with contrast) 


Computed tomography (CT) from the neck to the pelvis 
with intravenous contrast is the modality most used to 
identify hematogenous metastases. Distant organs are 
easily seen and metastases within them visualized with 
high accuracy (94-100%). 


Reference: 
Bailey and Love (27" edition): Page 1090 


1132) A 65 year old male is diagnosed of having stage 
IV mid-esophageal adenocarcinoma and has weight 
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loss with severe body weakness. He is unable to take 
orally and is receiving nutrition by jejunostomy. What 
is the best palliative option for relieving dysphagia in 
this patient? 


A) Jejunostomy 

B) Gastrostomy 

C) Esophageal stenting 

D) Debulking surgery with chemotherapy 
E) None of the above 


Correct: C (Esophageal stenting) 


Palliative treatment for esophageal carcinoma 


Surgical resection and external beam radiotherapy or 
surgical bypass may be used for palliation, but are not 
suitable when the expected survival is short, because 
most of the remainder of life will be spent recovering 
from the ‘treatment’. 

Simple palliative methods to relieve dysphagia are given 
below: 

1) Intubation is done with rigid plastic or rubber tubes 
(placed under endoscopic and/or radiological control). 
2) Endoscopic laser treatment may be used to core a 
channel through the tumour. It is based on thermal 
tumour destruction, 

3) Other methods include bipolar diathermy, argon- 
beam plasma coagulation, alcohol injection and 
brachytherapy. 

4) Platinum based chemotherapy are particularly useful 
in advanced esophageal adenocarcinomas for modest 
increase in survival rate. 

Note: Jejunostomy is done for building up nutritional 
status of patient but it doesn’t relieve dysphagia. 


Reference: 
Bailey and Love (27 edition): Page 1094-1095 


1133) Which of the following is useful adjunct to 
esophagectomy for increasing survival rates in 
esophageal carcinoma? 


A) Radiotherapy 
B) Adjuvant chemotherapy 
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C) Neoadjuvant Chemo-radioherapy 
D) Immunotherapy 
E) Brachytherapy 


Correct: C (Neoadjuvant chemo-radiotherapy) 


The Dutch trial (CROSS) that compared chemo- 
radiotherapy and surgery versus surgery alone has 
provided the most convincing evidence so far of survival 
benefit for squamous cell carcinoma. Although it is clear 
that chemo-radiotherapy does offer a prospect of cure 
for patients who may not be fit for surgery, particularly 
in squamous cell carcinoma, the high rate of loco- 
regional failure has meant that surgery remains the 
mainstay of attempted curative treatments for both 
adenocarcinoma and squamous cell carcinoma in 
patients who have potentially resectable disease and 
are fit for esophagectomy. 

In case of advanced disease, palliative surgical resection 
can be done with post-operative 
chemotherapy/radiotherapy. 

1) For squamous cell carcinoma: Radiotherapy (external 
beam or brachytherapy) 

2) For adenocarcinoma: Platinum based chemotherapy 
Other palliative options mainly for relieving dysphagia 
include 

1) Rigid tubes/expanding stents 

2) Endoscopic laser treatment 


Reference: 
Bailey and Love (27° edition): Page 1094 


1134) What is appropriate management of patient 
with esophageal perforation presenting after 24 hours 
of onset of symptoms? 


A) Observation and conservative management 

8) Exploration and primary repair 

C) Exploration, drainage and feeding jejunostomy 

D) Exploration, repair and gastro-jejunostomy 

E) Exploration, excision of damaged segment and colon 
interposition during the same operation 


Correct: C (Exploration, drainage and feeding 


jejunostomy) 


The key factor in optimal management of esophageal 
perforation is early diagnosis. 
Operative treatment is as follows: 


Time of presentation 
following perforation 
Presentation within 24 1) Primary closure of perforation 
hours isdone 
| 2) This closure is reinforced by 
use of pleural patch or Nissen’s 
fundoplication 
| 3} Survival rate in this case is 80- 


Operative treatment 


90% 
Presentation after 24 Survival rate is <50% and is not 
hours influenced by type of operative 


procedure done. Following 

procedures can be done 

1) Drainage (of mediastinum) 

alone can be done. 

2) Drainage + closure of 

perforation can be attempted in 

case of small perforation 

3) Drainage + resection of 

inflamed damaged tissue 

4) Drainage + exclusion and 

diversion (in severe traumatic 

injuries). 

On recovery from sepsis, a sub- 

sternal colon interposition graft 

is used for reconstruction later 

Along with drainage, a feeding 

jejunostomy Is created. This 

allows prolonged enteral 
nutrition of patient. 


Reference: 

1) Schwartz Principles of Surgery (10* edition): Page 
1019 

2) Washington Monual of Surgery (7"" edition): Page 306 


1135) A patient underwent esophagectomy for 
esophageal carcinoma. A gastric tube is planned to be 
fashioned for reconstruction. The stomach will be 
mobilized on which of the following pedicle? 


A) Left gastric artery 
B) Right gastric artery 
C) Left gastroepiploic artery 
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D) Right gastroepiploic artery 
E) Gastroduodenal artery 


Correct: D (Right gastroepiploic artery) 


The stomach is the favored conduit for esophageal 
reconstruction due to its good vascular supply and 
adequate length. The conduit is based on the right 
gastroepiploic artery. 

Mobilization of the stomach must be done with care 
because it is essential to have a tension-free, well- 
vascularized stomach for transposition. The left gastric, 
short gastric and left gastroepiploic arteries are all 
divided. The viability of the transposed stomach mainly 
depends on the right gastroepiploic and, to a lesser 
extent, the right gastric vessels. 


Reference: 
Kirk’s General Surgical Operations (6° edition): Page 
111 


1136) Which of the following is not true about 
achalasia cardia? 


A) There is loss of peristalsis in distal esophagus 
B) There is loss of ganglions in lower esophageal 
sphincter 

C) No gastric bubble is visible on X-rays 

D) It predisposes to squamous cell carcinoma of 
esophagus 

E) Occurs in 6 decade of life 


Correct: E (Higher incidence in seen in 6" decade of life) 


Higher incidence of achalasia cardia is not only seen in 
60s but also between ages of 20-40 years age group 
(Bimodal age distribution curve). 


Reference: 
Rapid Review Pathology by Edward Goljan (5° edition): 
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Page 813 


1137) Which of the following will be the most common 
manifestation of Achalasia cardia in 5 year old boy? 


A) Failure to thrive 
B) Chest infection 

C) Vomiting 

D} Dehydration 

E) None of the above 


Correct: C (Vomiting) 


1) Children typically present with a history of 
progressively worsening dysphagia that begins with 
solid foods and then progresses to soft foods and 
eventually even liquids. Most describe food getting 
stuck in the cervical region and point to the base of the 
neck. They usually discover that they can propel that 
food into the stomach by swallowing liquids frequently 
throughout their meals. 

2) Most also experience intermittent regurgitation of 
undigested food that occurs immediately or up to a few 
hours after meals. They and their parents frequently 
describe this as “vomiting” but careful questioning 
usually reveals that the vomitus is non-bilious and 
composed of only chewed-up food. 

3) Substernal chest pain is another very common 
symptom. This pain is typically described as “heartburn” 
and often incorrectly attributed to gastroesophageal 
reflux disease, leading to empiric treatment with acid 
blocking medications or promotility drugs. These agents 
are typically of no benefit in patients with achalasia. 

4) Most children with achalasia will experience weight 
loss that ranges from mild to severe (10-20% of body 
weight). The weight loss is gradual and often subtle. 


Reference: 
Pediatric Surgery by Peter Matte: Page 273 


1138) A young patient diagnosed with H.pylori induced duodenal ulceration was initially put on triple therapy 
regimen for H.pylori eradication, A year later, the patient again presented with similar symptoms. What is the best 


treatment for recurrent duodenal ulcer in this case? 


A) Omeprazole, amoxicillin and metronidazole 
B) Omeprazole, amoxicillin and clarithromycin 
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C) Omeprazole, amoxicillin, metronidazole and clarithromycin 
D) Omeprazole, metronidazole, tetracycline and bismuth sub-citrate 
E) Truncal vagotomy and drainage 


Correct: D (Omeprazole, metronidazole, tetracycline and bismuth sub-citrate) 


Medical management for H.pylori induced ulcers 


Clinical scenario Medical management __ = 
Primary therapy for newly diagnosed H.pylori Triple therapy 


induced duodenal ulcer 
PPI + metronidazole + Amoxicillin/clarithromycin 


E g = For 10-14 days _ 
For those who remain infected after primary therapy Quadruple therapy 


{after checking compliance) 
PPI + metronidazole + tetracycline + Bismuth sub-salicylate 


For 10-14 days 


For those who are still colonized after two The choice lies between following options 

treatments 1) A third attempt guided by antimicrobial sensitivity testing 
2) Rescue therapy (levofloxacin, PPI and clarithromycin) 
3) Long-term acid suppression. 


Indications for surgery in duodenal ulcers are 

1) Patients with non-healing or intractable PUD who have multiple recurrences 

2) Large ulcers (>2 cm) 

3) Complicated duodenal ulcer causing obstruction, perforation, or hemorrhage 

4) Suspected malignancy. 

If surgery is necessary, a lesser operation may be preferable. It is important to avoid truncal vagotomy and/or distal 
gastrectomy as the initial elective operation for intractable peptic ulcer in the thin or asthenic patient. 

Surgical options are as follows: 


Surgical management of non-healing gastric and duodenal ulcers 


Clinical scenario _ Surgical management č  ž Comments zo = 

Non-healing gastric | Distal gastrectomy is done that should Gastric ulcer are associated with 1-4% underlying 

ulcer ‘include the ulcer. malignancy. Hence non-healing gastric ulcers should be 
resected, 

| Gastric ulcers are not due to acid hypersecretion hence 

vagotomy is not required, 

Non-healing Highly selective vagotomy with/without Duodenal ulcers are due to acid hypersecretion and 

duodenal ulcer Bastro-jejunostomy (reversible drainage hence surgery should include vagotomy. 

operation), 
Reference: 


Schwartz Principles of Surgery (10" edition): Page 1070, 1071 
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1139) A middle aged patient presents with complaints of fever, weight loss and night sweats accompanied by early 


satiety. On workup, diagnosis of low grade gastric B-cell lymphoma is made with tumor limited to stomach wall. 
Which of the following is the best initial treatment for this patient? 


A) Active surveillance 

B) H.pylori eradication therapy and re-evaluation after 12 months 
C) Subtotal gastrectomy 

D) Chemotherapy 

E) Radiotherapy 


Correct: B (H.pylori eradication therapy and re-evaluation after 12 months) 


Some important facts regarding stomach are as follows: 

1) It is the most common site of primary GI lymphoma 

2) 95% of lymphomas are non- Hodgkin's type lymphomas 

3) Most of non-Hodgkin's lymphoma are B-cell type [thought to arise in mucosa associated lymphoid tissue (MALT)] 
Note that the stomach normally is devoid of lymphoid tissue. However, in special circumstances such as chronic gastritis, 
the stomach acquires MALT, which can undergo malignant degeneration. As H. pylori is involved in chronic gastritis that 
leads to all the pathological sequel, it is thought to be the central culprit. 

Diagnosis of GI lymphoma, as in all other tumors, is confirmed by histopathological evaluation of biopsy sample obtained 
endoscopically. 

Note that it is necessary to exclude secondary spread of extra-gastric disease to stomach before labelling it a primary 
gastric lymphoma. This is done using a number of investigations including: 

1) Endoscopic ultrasound 

2) CT scanning of the chest, abdomen, and palvis 

3) Bone marrow biopsy. 

Treatment of low grade lymphoma is discussed below: 


Management of low grade pamarys Siielymppours 
Stage of disease Management 


Lymphoma confined tostomach 1) H. pylori eradication is initiated that improves gastritis and results in regression of 
wall lymphoma. 
2) Re-evaluation at 12 months 
3) In those that do not regress 
> Radiation should be considered for disease clinically confined to the stomach (stage !) 
-> Chemotherapy (with radiation) is used for more advanced lesions (stage I1) 
| Lymphoma with lymph node 1) H. pylori eradication is initiated 
| involvement 2) Re-evaluation at 3-6 months 
2) In those that do not regress 
> Radiation should be considered for disease clinically confined to the stomach (stage |) 
| ee ~ Chemotherapy (with radiation) is used for more advanced lesions (stage Il) 
| For stage Ill and IV lymphoma H.pylori eradication therapy is combined with chemotherapy (with/without radiation 
therapy) 
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Chemotherapeutic regimens used are 
1) Chlorambucil, fludarabine, and cyclophosphamide 
2) Vincristine, prednisone and/or rituximab 


= 


Staga Ilior lV. 


H. pylon eradication therapy 
and chomo H-XRT" 


Stage 
Chemo” + XAT 


“XAT. extemal beam radiation therapy, approximately 30 Gy with 10 Gy boost 
“Chemo: chemotherapy regimens include chlorambucil, fludarabinel, 
and cyclosphosphamide, vincnstine, prednisone (COP) +- rituximab 


Reference: 
Schwartz Principles of Surgery (10” edition): Page 1084-1085 


1140) A 70 year old patient presents with complaints 
of anorexia and self-limited hematemesis. He also 
complaints of fever, weight loss and night sweats 
accompanied by early satiety. On endoscopy, a mass is 
discovered in stomach. Biopsy of mass reveals high 
grade Non-Hodgkin B-cell lymphoma. Which of the 
following is the best treatment for this patient? 


A) Active surveillance 

B) H.pylori eradication therapy and re-evaluation after 
3 12 months 

C) Subtotal/total gastrectomy 

D) Chemo-radiotherapy 
j E) Radiotherapy 


Correct: D (Chemo-radiotherapy) 


Lymphoma is the second most common malignancy of 
stomach and stomach is the most common extra-nodal 
site for Non-Hodgkin lymphoma. 

Combined chemotherapy and radiation therapy forms 
the mainstay of treatment in high grade NHL. Survival 
rates are similar to surgery. 

Surgery (in the form of sub-total D2 gastrectomy or 
palliative total gastrectomy) is done in following cases 
1) Residual disease after chemo-radiotherapy 

2) Bleeding 

3) Perforation 


@einseamer 


Reference: 


Schwartz Principles of Surgery (10" edition): Page 1084- 


1085 


1141) A 32 year old man underwent laparotomy for 
trauma because if multiorgan injuries. He was 
discharged after 2 weeks in the hospital only to be re- 
admitted after 3 days because of abdominal pain and 
sepsis. The CT scan showed an accumulation of fluid in 
the subhepatic space. This space is likely to be directly 
Involved following an Injury to which of the following? 


A) Inferior pole of kidney 

B) Stomach 

C) Superior mesenteric artery 
D) Inferior mesenteric vein 
E) Right psoas muscle 


Correct: B (Stomach) 


Leakage of contents of stomach following laparotomy 
occurred which was manifested clinically as abdominal 
pain and sepsis and radiologically as collection in 
subhepatic space. The stomach perforation leads to 
flow of contents in right subhepatic space and from 
there into the left paracolic gutter and pelvis. Sub- 
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hepatic space infection can also occur after attack of 
biliary peritonitis. 


Bare area 


Subphrenic —= of the liver 
recess j 3 


Various recess present in peritoneal cavil 


Reference: 


Acute Critical Care Medicine 


1142) Which of the following co-morbidities exists 
with gastric varices? 


A) Non-metastatic gastric carcinoma 


*Chemo: chemotherapy regimen usually cyclophosphamide, 
doxorobscin, vincristine, prednisone (CHOP) +/- rituximab 
“XAT: extemal beam radiabon, approximately 30 Gy with 10 Gy boost 


Beanscamer 


ABDOMEN 


B) Cardiac failure 

C) Gastric ulcer 

D) Chronic kidney disease 
E) None of the above 


Correct: C (Gastric ulcer) 


There are two sources of upper gastro-intestinal 
bleeding in chronic liver disease. 

1) Esophageal or gastric varices (most common) 

2) Peptic ulceration (gastric/duodenal ulcers) 

Multiple studies have shown that cirrhotic patients have 
not only increased incidence of peptic ulceration 
compared to general population but these ulcers are 
also at increased risk of bleeding. In 10-20% cases, exact 
source of upper GI bleeding cannot be identified in 
cirrhotic patients. Hence varices and peptic ulcer co- 
exist in cirrhotic patients. 

Other important causes of isolated gastric varices 
include splenic vein thrombosis which itself may result 
from acute pancreatitis or pancreatic carcinoma. 


Reference: 

1) Davidson Principles of Medicine: Page 946 

2) Article on “Cirrhotic patients at increased risk of 
peptic ulcer bleeding: a nationwide population-based 
cohort study”: Journal of Alimentary Pharmacology and 
Therapeutics 

3) Article on “Peptic ulcer disease in liver cirrhosis and 
chronic hepatitis: impact of portal hypertension”: NCBI 


1143) A middle aged patient while undergoing 
ultrasound abdomen was found to have a polypoidal 
mass of about 1.3 x 2.5 cm in the fundus of stomach. 
What should be the next best step in this patient? 


A) CT-scan of abdomen 

B) MRI 

C) Endoscopic ultrasound 

D) Partial gastrectomy 

E) Endoscopic snare excision 


Correct: E (Endoscopic snare excision) 


Gastric polyps greater than 1cm should be removed 


because 

1) For confirmation the diagnosis 

2) To eliminate any risk of malignant degeneration. 
Polyps may be pedunculated or sessile. The polyp 
described above is sessile polyp (sessile polyps by 
definition are polyps with a broad base and a height 
greater than or equal to at least half of the width of the 
base). 

Removal of sessile polyps is difficult but the recent 
introduction of “cold snare polypectomy” has now 
made it possible to remove both large and small sessile 
polyps. Other special colonoscopic techniques that are 
helpful in removing sessile polyps include: 

1) Saline lift 

2) Piecemeal snare excision 

3) Endoscopic mucosal resection (for removal of 
multiple sessile polyps. 


Reference: 


Endoscopic snare excision (sessile polyp shown) 


Schwartz Principles of Surgery (10" edition): Page 1107, 
1205 


IMM Q@-BANK SURGERY 4™ ED 


Beanscamer 


1144) A 40 year old female complains of abdominal 
distention, bloating and intermittent but recurrent 
colicky abdominal pain, On examination, a smooth 
spherical mass is palpable in center of abdomen 
around umbilicus. Mass is mobile from left to right and 
right to left only in one plane. What is your diagnosis? 


A) Omental cyst 
B) Mesenteric cyst 
C) Ovarian cyst 

D) Ectopic testis 
E) Hydatid cyst 


Correct: B (Mesenteric cyst) 


Clinical presentation of mesenteric cyst are as follows 
1) Painless abdominal swelling with characteristic 
physical findings is most common presentation. 

2) Intermittent and recurrent abdominal pain (cyst 
causes intermittent bowel compression/mesenteric 
torsion). 

3) Acute abdomen due to rupture of cyst/infection of 
cyst/hemorrhage into cyst/ mesenteric torsion by cyst. 
The physical characteristics of a mesenteric cyst are as 
follows: 


Physical characteristics of Mesentericcysts sum 
1] 


) > A smooth, spherical swelling in the center of the 
abdomen. 
2) | Tillaux’s sign; Mass is mobile freely at rignt angles to 
the line of the root of the mesentery , but only slightly 
ie | along a line parallel to the root of the mesentery, 
3) | Itis dull to percussion 
4) ` Fluctuation and fluid thrill with large cysts is evident 


In case of omental cyst, the mass will be freely mobile in 
all directions. 


Reference: 
Bailey and Love (26" edition): Page 984 


1145) An old septic patient is diagnosed with 
empyema of gall bladder. Which of the following is 
best treatment option for him? 


A) Intravenous fluids and antibiotics only 
B) Laparoscopic cholecystectomy 
C) Open cholecystectomy 
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D) Cholecystostomy 
E) Admission to ICU and supportive management 


Correct: D (Cholecystostomy) 


A cholecystostomy will decompresses and drain the 
distended, inflamed, purulent gallbladder in this old 
septic patient who is not fit to tolerate general 
anesthesia and abdominal operation. The optimal 
treatment is drainage (cholecystostomy and, later, 
cholecystectomy. 


Reference: 
Bailey and Love (27° edition): Page 1200 


1145) A 59 year old male patient presents to you with 
complaints of abdominal bloating and discomfort 
(dyspepsia) for past 6 months. He also gives history of 
weight loss and passage of black tarry stools in recent 
past. Which of the following investigations should be 
under taken? 


A) Lower esophageal sphincter manometry 
B) 24-hour pH monitoring 

C) Barium swallow 

D) Chest X-ray 

E) Endoscopy 


Correct: E (Endoscopy) 


Dyspepsia is described as symptoms such as discomfort, 
bloating and nausea, which are thought to originate 
from the upper gastrointestinal tract. In a patient with 
dyspepsia, following “alarming” features are prompt 
indications of endoscopy. 


Alarm features in dyspepsia 


31) Weightloss _ 
2) Anemia 
Vomiting _ ae Sh ee 
4) Hematemesis and/or melena 
5) Dysphagia 

6) _ Palpable abdominal mass 


Algorithm for management of dyspepsia is given below: 
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Cholesterolosis of the gallbladder 


In this condition, lipids are deposited in gall bladder, 
usually in the mucosa and submucosa that appears as 
multiple yellow spots on the background of normal pink 
Mucosa, thus giving rise to the description ‘strawberry 
gallbladder’ 
Following are important aspects: 
1) It is usually asymptomatic, However few patients 
may present with right upper quadrant pain. 
2) Ultrasound may show small, fixed filling defects. 
These can be differentiated from gall stones by 
experienced radiologist. 
3) The condition is usually diagnosed at 
cholecystectomy. 
4) If the diagnosis is made on ultrasound, 
Postre Nagane cholecystectomy may be indicated (depending on 

l symptoms) 


H pylon eradcaton Treat 
symptomatically 
| Reference: 
Davidson Principles of Medicine: Page 987 


1147) A 40 year old female presents in surgical 
emergency with complains of high grade fever 
associated with rigors. She also gives history of 
recurrent abdominal and right upper quadrant pair 
along with dyspepsia. On examination, there is 
tenderness in right upper quadrant along with a verz 


i t managem s i 
Algorithm fo ent of dyspepsia tender, palpable globular mass. What is the most li 


€ ly 
a ' diagnosis? 
Reference: 
Davidson Principles of Medicine: Page 852 : 
A) Liver abscess 


B) Hepatocellular carcinoma 
C) Right lower lobe pneumonia 
D) Empyema of gall bladder 

E) Hepatic hydatid cyst 


1146) Which of the following is true regarding 
“Strawberry gallbladder”? 


A) It is sequel of acute cholecystitis 

B) It is a sequel of chronic cholecystitis 

C) It occurs due to deposition of cholesterol crystals 

D) It is a congenital condition 

E) It is associated with a high risk of malignancy History of recurrent abdominal pain, particularly right 
342 upper quadrant pain along with dyspepsia points 
towards biliary pathology. Patient has had attacks of 
cholecystitis that led to recurrent attacks of pain. As the 
patient is diabetic, repeated attack of cholecystitis lead 
to superadded infection by bacteria (It is rule of 
pathology that whenever there is inflammation, there is 
infection). This led to development of empyema which 


Correct: D (Empyema of gall bladder) 


Correct: C (It occurs due to deposition of cholesterol 
crystals) 
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is evident by presence of tenderness in right 
hypochondirum along with a globular mass (which is 
inflamed palpable gallbladder distended with pas) 
The optimal treatment is drainage (cholecystostomiy, 
and, later, cholecystectomy). 

Note that in diabetic patients, the presentation is often 
very vague because of autonomic neuropathy that 
results in poor presentation of physical signs (there may 
not be much tenderness). Such patients presents either 
as biliary peritonitis secondary to silent perforation of 
empyema pall bladder or with imminent rk of 
perforation with hemodynamically unstable vitals 
Hence, a careful assessment should be carried out in 
diabetics with history of cholecystitis 


Reference; 

1) SRB Manual of Surgery (6° edition). Page 638 

2) Norman and Browse Introduction to Signs ond 
Symptoms of Surgical Diseases |4" edion) Page 399 


1148) A 70 year old asymptomatic i?ina ¢ underwen' 
routine ultrasound on which a2 cm p>! sore w 
picked up. The lady has diabetes m 
hypertension and is also a known ce =t 
heart disease, What should be the nian ceme Lo! 


stone on this patient? 


A) Do nothing/Observation 
B) Optimize patient 

C) Cholecystostomy 

D) Cholecystectomy 

E) None of the above 


Correct: A (Do nothing/Observation) 


As patient has no symptoms up till now and because 
she has comorbid conditions with old age that makes 
her unfit for general anesthesia, the best option ıs to 
observe the patient clinically and guiding the patent 
about various symptoms which will warrant 
intervention. 


1149) Which of the following is the most common 
“iatrogenic” cause of common bile duct injury? 


A) Open cholecystectomy 
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B) Laparoscopic cholecystectomy 
C) Exploratory laparotomy 

D) Billroth type | procedure 

£) Billroth type II procedure 


Correct: B (Laparoscopic cholecystectomy) 


Most commonly, common bile duct is damaged during 
the course of cholecystectomy. The incidence is higher 
with laparoscopic cholecystectomy (0.1-0.55%) 
compared to open cholecystectomy (0 1-0.2%). 


Reference: 
Schwartz Principles of Surgery (10° edition): Poge 1332 


1150) A surgeon at a tertiary care hospital accidently 
damages the common bile duct during open 
cholecystectomy. The duct is lacerated with minimal 
loss of tissue, What should be the management in this 
case? 


A) Put a drain and close abdomen 

B) End-to-end primary repair over T-tube 
C) Roux-en-Y hepaticojejunostomy 

D} Roux-en-Y choledochojejunostomy 

E) Biliary stenting 


Correct: B (End-to-end primary repair over T-tube) 


Whon injury of common hepatic/common bile duct is 


identified intra-operatively 


following are important aspects to be considered intra- 
operatively regarding damaged biliary duct. 

1) If the caliber/diameter of damaged duct is <3mm, it is 
likely draining a single liver segment and it can be thus 
safetly ligated. 

2) Ifthe transected duct is > or equal to 4mm, it is likely 
draining multiple hepatic segments and 
replantation/repair is necessary (as described below in 
table) 


Management of injuries to biliary system 


Injury _ Management 
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1)if cut is small, place T-tube through 
the cut end 

2) In more extensive lateral injuries, T 
tube is placed through a separate 
incision(choledochotomy) and cut bile 
duct ends are repaired end to-end 
over T tube (to prevent stricture 
formation) 

Primary end-to-end repair can be 


Cut in bile duct 
with minimal 
tissue loss 


Major bile duct 


| Injuries performed if there is no tension and 
(transections +/- no tissue loss, (e g. sharp transection 
| variable loss of following stab wound injury} 
length of duct) If there ts tension due to tissue lass 


(e.g. CBD transection following 
gunshot injury), bihary-entenc bypass 
procedure ts preferred which includes 
1) Roux-en-Y hepaticojejunastomy 
(more commonty performed) 

2) Roux-en-Y choledochojejunostomy 
Percutaneous drainage of intra- 
abdominal fluid collections followed by 
an endoscopic biliary stenting 


Cystic duct leaks 


When injury is identified postoperatively 


Major injuries diagnosed postoperatively are usually 
due to accidental ligation of a duct. They are managed 
as tallows 

1) Trans-hepatic biliary catheter is placed for biliary 
system decompression as well as for percutaneous 
drainage of intra-abdominal bile collections, if any. 

2) When the acute inflammation has resolved 6 to8 
weeks later, operative repair is performed. 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 1333 


1151) A 39 year old female patient presented with 
jaundice, fever and right hypochondrial pain 3 years 
following laparoscopic cholecystectomy. Investigations 
shows a filling defect in common bile duct suspected 
to be a recurrent stone. After initial measure, which of 
the following techniques should be employed? 


A) ERCP, sphincterotomy and stone retrieval using 
Dormia Basket technique 

B) Percutaneous transhepatic cholangiogram 

C) Percutaneous choledochoscopy (Burhene 
technique) 


D) Choledochoduodenostomy 
E) Cholecochojejunostomy 


Correct: A (ERCP, sphincterotomy and stone retrieval 
using Dormia Rasket technique) 

Patient is having post-cholecystectomy 
choledocholithiasis as evident by charcot’s triad (fever, 
right hypochondnial pain, jaundice) following 


cholecystectomy. 


Management involves: 


Supportive 
measures 


ERCP-stone 
retrieval 


Percutaneous 
trans-hepatic 
stone retrieval 


Open surgical 
procedures 
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Description 
1) Rehydration (to prevent hepato 
renal syndrome) 

2) Blood glucose level monitoring (to 
prevent hypoglycemia) 

3) Correction of pt, aptt by 
administration of vitamin K (Fresh 
frozen plasma if rapid correction 
required) 

4) Administration of broad spectrum 
antibiotics (to prevent/counter 
ascending cholangitis) 

As soon as resuscitation has taken 
place, relief of the biliary obstrucssun 
is essential which is best achiever by 
endoscopic papillotomy, 
sphincterotomy, removal of the 
stones using a Dormia basket or 
placement of a stent if stone removal 
is not possible, 

If stone retrieval is not achievab'« by 
ERCP, then percutaneous transhepatic 
cholangiography (PTC) can be 
performed to provide drainage. This is 
followed by introduction of 
percutaneous choledochoscope 
through the tract of PTC and stone 
retrieval performed, 

Open surgical procedures are 
employed when there are multiple 
retained stones in common bile duct 
and/or common bile duct is extremely 
dilated (>2cm). 

Options include 

1) Choledochoduodenostomy 

2) Transduodenal sphincteroplasty 
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Gall bladder mmmn 


d common bile duct 


Pancreatic duct 


Stone being retreived 
by Dormia Basket 


Stone retrieval via ERCP 


Reference: 


Bailey and Love (27” edition): Page 1204, 1205 


1152) A 39 year old female patient unuersent ones chiclecystectomy, choledochotomy and T-tube insertion. After 10 
days following operation, T-tube cho! inginz s a filling defect in common bile duct suspected to be a 
retained/missed/residual stone, Which of the foliowing is the next best step? 


A) ERCP, sphincterotomy and stone retricva! using Dormia Basket technique 

B) Transduodenal sphicteroplasty 

C) Percutaneous choledochoscopy (Burhene tecnnique) 

D) Choledochoduodenostomy 

E) Wait for 4-6 weeks until the tract gets mature, followed by chaledochoscopic retrieval 


Correct: E (Wait for 4-6 weeks until the tract gets mature, followed by choledochoscopic retrieval) 


This patient has retained/residual stone following cholecystectomy which is best treated endoscopically. 
Residual/retained stones are either deliberately left in place at the time of surgery or diagnosed shortly after the 
cholecystectomy. In case of suspicion of choledocholithiasis detected during cholecystectomy being performed for gall 
stones, stones in common bile duct should be retrieved after choledochotomy. A T-tube ıs inserted through a separate 
stab wound and its long limb ıs brought out on the right side This allows bile duct to drain externally until the spasm of 
sphincter of Oddi settles. It also allows detection of residual stones by cholangiogram. 
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Alter surgery, T-tube track is allowed to mature for 7-10 days and then cholangiogram is performed. 

1) If no filling defect is found then T-tube can be safetly removed if the biliary drainage Is less, 

2) In case if there ıs a filling defect in common bile duct, T-tube track is allowed to mature for 4-6 weeks .This is followes 
by introduction of percutaneous choledochascope through the tract and retrieval of stone (using balloon/basket). This 


termed Burhene technique. 


Technical staps for retained common duct stone extraction. 1) Repeat T tube cholanglogram 
is obtained on the day of stone extraction 4-6 weeks after choledochotomy. 2) After the location 
of the retained stone has been ascertained, the T tube is withdrawn. 3) Using the sinus tract of 
the T tube, the steerable catheter is guided into the bile duct, and its movable tip ls advanced 
beyond the retained stone. 4) The basket is inserted through the steerable catheter, the 
catheter Is withdrawn, and the basket is opened. 5) The open basket is withdrawn In order to 
engage the stone. The basket is only retracted, never advanced, outside the enclosure of the 
steerable catheter. 6) The stone is extracted through the drain tract 


Recurrent stones present years after cholecystectomy and are usually large and multiple. At that time, no T-tube is 
present in situ. Hence endoscopic papillotomy, sphincterotomy and stone retrieval or open surgical treatment ıs usually 
employed. 


Reference: 
646 1) Bailey and Love (27” edition): Page 1194, 1205 
2) Sabiston Textbook of Surgery (20 edition): Page 1527 


1153) A 34 year old female is undergoing laparoscopic option in this case of cholelithiasis and 
cholecystectomy. Intra-operative cholangiogram choledocholithiasis? 

shows a filling defect in common bile duct, suspected 

to be impacted stone. What is the best treatment A) Laparoscopic cholecystectomy only 


IMM Q-BANK SURGERY 4™ EDITION 


Bleunscamer 


B) Laparoscopic cholecystectomy and laparoscopic 
choledochotomy 

C) Laparoscopic cholecystectomy with post-operative 
stone removal via ERCP 

D) Conversion to open cholecystectomy with open 
choledochotomy and T tube Insertion 

E) Convert to open cholecystectomy 


Correct: B (Laparoscopic cholecystectomy and 
laparoscopic choledochotomy) 


For patients with symptomatic gallstones and suspected 
common bile duct stones, there are two options to 
document the presence of bile duct stones 
Preoperative magnetic resonance cholangiography 
(MRC) or intraoperative cholangiogram. 

A) If a pre-operative MRC reveals bile duct stones, 
endoscopic sphincterotomy and ductal clearance of the 
stones is done first, followed by a laparoscopic 
cholecystectomy. 

B) If patients with common bile duct stones detected 
preoperatively, but in whom endoscopic clearance is 
either not available or has been unsuccesstul, should 
have their ductal stones managed during the 
cholecystectomy, Laparoscopic common bile duct 
exploration allows the stones to be retrieved in the 
same setting using various techniques (bal basket, 
choledochoscope or by performing a !aparoscopic 
choledochotomy) 

C) If the expertise and/or the instrumentation for 
laparoscopic common bile duct explaretinn are not 
available, a drain should be left adjacent *o the cystic 
duct and the patient should be schedule ‘or endoscopic 
sphincterotomy the following day 

D) If this endoscopic approach has been tried post- 
operatively and is unsuccessful, last resort is open 
common bile duct exploration (open choledachotomy), 
stone retrieval and a T tube left in place 


Reference: 
1) Schwartz Principles of Surgery: Page 1322 
2) MRCS Pastest Essential Revision Notes 
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1154) A 34 year old female is planned for laparoscopic 
cholecystectomy due to symptomatic gall stones. Pre- 
operative magnetic resonance cholangiogram shows a 
filling defect in common bile duct, suspected to be 
impacted stone (71 cm in size), What is the best 
treatment option in this case of cholelithiasis and 
choledocholithiasis? 


A) Laparoscopic cholecystectomy and laparoscopic 
choledochotomy 

B) First perform ERCP mediated stone retrieval from 
common bile duct followed by laparoscopic 
cholecystectomy 

C) Laparoscopic cholecystectomy with post-operative 
Stone removal via ERCP 

D) Conversion to open cholecystectomy with open 
choledochotomy and T tube insertion 

E) Convert to open cholecystectomy 


Correct: B (First perform ERCP mediated stone retrieval 
from common bile duct followed by laparoscopic 
cholecystectomy) 


As pre-operative contrast imaging has revealed a small 
stone in common bile duct, the best course of action is 
to perform an ERCP with stone retrieval. This should be 
followed by laparoscopic cholecystectomy. 

Note that pre-operative ERCP 1s less likely to be 
successful in stone retrieval in following cases: 

1) Aberrant anatomy 

2) Peri-ampullary diverticulum 

3) Prior upper GI surgery 

4) Difficult stones, e.g. those that are >15 
mm/intrahepatic/impacted/multiple or when stricture 
is associated with the stone 


Reference: 
1) Schwartz Principles of Surgery: Page 1322 
2) MRCS Pastest Essential Revision Notes 


1155) Which of the following is best palliative treatment option in a 60 year old male patient diagnosed with 
advanced pancreatic carcinoma on imaging with raised bilirubin levels and obstructed duodenum? 


A) Choledochoenterostomy 
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B) Gastroenterostomy 

C) Cholecystojejunostomy 

D) Whipple procedure 

E) Biliary and duodenal stent placement 


Correct: E (Biliary and duodenal stent placement) 


In patients found to have unresectable disease on imaging 


1) Jaundice is relieved by stenting at ERCP 

2) If the patient is not a suitable candidate for endoscopic biliary stenting, a percutaneous trans-hepatic stent can be 
placed. 

3) In early duodenal obstruction, surgical bypass by gastrojejunostomy is appropriate but, if it is late in the course of the 
disease, then expanding metal stents are preferably inserted endoscopically. 
4) If both biliary and duodenal metal stents are to be placed endoscopically, the biliary one should be placed first. 


Endoscopic biliary stenting Endoscopic duodenal stenting 


1f unresectable disease is found in the course of a laparotomy 


If unresectable disease is found in the course of a laparotomy that was started with the intent to resect the primary 
carcinoma, then: 

1) A choledochoenterostomy and a gastroenterostomy should be carried out to relieve jaundice and duodenal 
obstruction. 

2) A coeliac plexus block should be administered. 

3) A trans-duodenal Trucut biopsy of the tumor should be obtained. 
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Reference: 
Bailey and Love 27" edition page 1237, 1238 


1156) A 60 year old male patient is admitted to surgical ward with deep jaundice, He is emaciated and detailed 
workup reveals metastatic carcinoma of head of pancreas with markedly ralsed liver function tests (obstructive 
pattern). What will be the palliative treatment option for him? 


AJERCP with stenting 
B)Whipple's procedure 
C)Choledochojejunostomy 
D)Pylorus preserving surgery 
E)None of the above 


Correct: A (ERCP with stenting) 


In patients found to have unresectable disease on imaging, jaundice is relieved by stenting at ERCP. Stents may be made 
of plastic or self-expanding metal mesh. Plastic stents are cheaper but tend to occlude faster and, if the patient is likely 
to have a longer life expectancy, a metal stent can be used. If the patient is not a suitable candidate for endoscopic 
biliary stenting, a percutaneous transhepatic stent can be placed. Obstruction of the duodenum occurs in approximately 
15% of cases. If this occurs early in the course of the disease, surgical bypass by gastrojejunastomy is appropriate but, if 
it is late in the course of the disease, then the use of expanding metal stents inserted endoscopically is preferable, as 
many of these patients have prolonged delayed gastr emptying following surgery. 


Palllatlon of pancreatic cancer 

Relieve jaundice and treat biliary sepsis 

e Surgical biliary bypass 

© Stent placed at ERCP or percutaneous i 
cholangiography 


Improve gastric emptying 

@ Surgical gastroenterostomy 

© Duodenal stent 

Pain relief 

© Stepwise escalation of analgesia 
© Coeliac plexus block 

@ Transthoracic splanchnicectomy 
Symptom relief and quality of life 
@ Encourage normal activities 

e Enzyme replacement for steatorthoea 
© Treat diabetes 

Consider chemotherapy 


Reference: 
Bailey and Love 27" edition page 1238, 1239 
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1157) Which of following is correct regarding relation of terminal portion of common bile duct (CBD) with head of 
pancreas? 


A) CBD lies medial to head of pancreas 

B) CBD lles lateral to head of pancreas 

C) CBD lies on anterior surface of head of pancreas 

D) CBD lies on postero-superior aspect of head of pancreas (embedded in parenchyma) 
E) CBD lies infero-lateral to head of pancreas 


Correct: D (CBD lies on postero-superior aspect of head of pancreas (embedded in parenchyma)] 


On its way to into the descending part of the duodenum, the bile duct lies in a groove on the postero-superior surface of 
the head or is embedded in its substance. 


Common bile duct on 
psotero-superior aspect of 
head of pancreas, embedded 
in Its parenchyma 


Main pancreatic duct 


= Uncinate process 


Head of pancreas 


Reference: 
1) Gray's Anatomy (41" edition): Page 1175 
2) Atlas of Human Anatomy by Frank. H Netter 


1158) Common bile duct (CBD) combines with main pancreatic duct forming the common duct at which level? 


A) Medial to head of pancreas 
B) Lateral to head of pancreas 
C) Anterior surface of head of pancreas 
650 D)With in the parenchyma of head of pancreas 
£) Infero-lateral to head of pancreas 


Correct: D (With in the parenchyma of head of pancreas) 


The pancreatic duct joins the common bile duct in the parenchyma of head of pancreas, just prior to the ampulla of 
Vater. After this, both ducts perforate the medial side of the second portion of the duodenum at the major duodenal 
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papilla. 
Reference; 


1) Gray's Anatomy (41" edition): Page 1175 
2) Atlas of Human Anatomy by Frank. H Netter 


1159) A patient presents with fever, right 
hypochondrial pain, jaundice, septic shock and altered 
mental status, Ascending cholangitis secondary to 
obstructing stone in common bile duct ("1,.Scr) is 
suspected, Which of the following is correct regarding 
management of ascending cholangitis? 


A) Immediate laparotomy and decompression of CBD 
with T tube placement 

B) Percutaneous trans-hepatic cholangiogram, 
followed later by laparoscopic cholecystectomy and 
choledochotomy 

C) Urgent laparoscopic choledochotomy and 
intraoperative cholangiogram 

D) ERCP-guided sphincterotomy/s 
definitive management after the attack 
has settled 

E) Only resuscitation with fluids and intra 
antibiotics needed 


it placement, and 


Correct: B (Percutaneous transhepatic olni og 


followed later by laparoscopic cholecystectomy and 
choledochotomy) 


Patient is having ascending cholangitis du2 to 
choledocholithiasis, ERCP-guided sphincterotomy and 
stone removal/stent insertion cannot b per omed as 
the stone is large in size (15mm or 1 Scm). In these 
cases, percutaneous trans-hepatic cholangiogram with 
stent placement is used for biliary system 


decompression. After patient recovers from cholangitis, 
definitive surgery can be planned. 


Management of Ascending cholangitis 


In a patient presenting with Reynold pentad (fever, right 


hypochondrial pain, jaundice, septic shock and altered 
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mental status), following management should be done; 


investigations for Ascending cholangitis 


Investigations Description 
Baselines Following findings are common 
investigations 1) Leukocytosis 


2) Hyperbirubinemia 
3) Elevation of alkaline phosphatase 
and transaminases 
Ultrasonography Itis done as initial imaging study and 
will demonstrate 
1) Gallbladder stones 
2) Extent of ductal dilatation 
3) Can possibly pinpoint the site of 
obstruction 
However, it will rarely elucidate the 
eat cause. 
Endoscopic The defindive diagnostic test is 
retrograde endoscopic retrograde 
cholangiography cholangiography (ERC) because 
(ERC) 1) It demonstrates level and the reason 
for the obstruction 
2) It allows culture of the bile (helps 
guiding antibiotic therapy) 
3) It allows removal of obstructing 
stones (if present) 
4) It allows drainage of the bile ducts 
with help of drainage catheters/stents 
Percutaneous Percutaneous trans-hepatic 
transhepatic cholangiography is Indicated when EAC 
cholangiography is not available or cannot be performed 
(PTC) due to a number of factors such as 
1) Difficult stones that are >15 
mm/intrahepatic/impacted/multiple 
2) When stricture is associated with the 


stone) 
It has almost the same advantages that 
ERC offers. 
CTscanning and They will demonstrate pancreatic and 
MRI peri-ampullary masses, if present, in 


addition to the ductal dilatation 


Supportive measure include intravenous antibiotics and 
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fluid resuscitation, correction of clotting abnormalities, 
vital monitoring and intake-output charting. Note that 
the most important initial aim ts biliary system 
decompression. This can be achieved endoscopically, 
via percutaneous trans-hepatic route, or surgically. 


Management options for biliary system decompression 


Management Description 

Endoscopic Patients with choledacholithiasis or 

treatment penampullary mahgnancies are best 
approached endoscopically, with 
sphincterotomy and stone removal, or 
by placement of an endoscopic biliary 
stent 

Percutaneous Percutaneous trans-hepatic drainage 

trans-hepatic is preferred in following cases 

drainage 1) When obstruction is more proximal 

(PTC) or peri-hilar 


2) When a stricture in a biliary-enteric 
anastomosis ıs the Cause 
3) When the endoscopic route has 
failed (ERCP ıs less likely to be 
successful in case of difficult stones, 
eg. those that are >15 mm/ 
intrahepatic/ impacted/ multiple or 
when stricture 1s associated with the 
stone) 

Surgical When neither endoscopic treatment 

exploration andT nor PTC ıs available, an emergent 

tube placement operation for decompression of the 
common bile duct with a T tube may 
be necessary and lifesaving. 


After cholangitis settles and a proper diagnosis is 
established, definitive operative therapy be planned. 


Reference: 
1) Schwart2 Principles of Surgery (10° edition): Page 
1322, 1323 
2) MRCS Pastest Essential Revision Notes: Page 188 


1160 A 4 month pregnant lady complaints of right 
hypochondrial pain. She is diagnosed of having 
symptomatic gall stones (biliary colic). What should be 
the proper management in this patient? 


A) Administration of ursodeoxycholic acid 
B) Dietary modifications 
C) Early elective laparoscopic cholecystectomy after 


second trimester 

D) Early open cholecystectomy cholecystectomy after 
second trimester 

E) Laparoscopic cholecystectomy after delivery 


Correct: B (Dietary modifications) 


Pregnant women with symptomatic gallstones should 
be managed as follows 

1) Initially a conservative approach with dietary 
Modifications is adapted. This predominantly includes 
intake of low fat and low cholesterol diet. 

2) Those patients who cannot be managed with diet 
modifications can safely undergo laparoscopic 
cholecystectomy during the second trimester. 


Reference: 
Schwartz Principles of Surgery: Page 1320 


1161) A diabetic patient presents to emergency with 
complaints of severe pain In right hypochondrium, 
vomiting and high grade fever. Vitals are pulse: 
105/min, Blood pressure: 90/60, Resplratory rate 
28/min, temperature: 103 F. Examination reveals 
tenderness in right hypochondrium. Patient gives 
history of on and off pain in right hypochondrium that 
has increased in past few days. Ultrasound of biliary 
system shows stones and air in gall bladder. Wha’ 
should be the management in this patient? 


A) Resuscitation alone will settle the condition 

B) Emergency open cholecystectomy 

C) Percutaneous cholecystostomy followed by interval 
cholecystectomy 

D) Emergency laparoscopic cholecystectomy 

E) ERCP 


Correct: D (Emergency laparoscopic cholecystectomy) 


This patient is having acute emphysematous 
cholecystitis (stones and air in gall bladder). There is 
increased risk of rupture of gall bladder in such 
situations with resultant biliary peritonitis. 

Emergency surgical intervention is imperative and 
consists of cholecystectomy, which is usually carried out 
by the laparoscopic approach but in the knowledge that 
there is approximately a 30% conversion rate to an 
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open procedure in patients with advanced complicated 
disease: gangrene, perforation and established 
peritonitis, The antibiotic regimen of choice in these 
patients is a combination of penicillin and 
aminoglycoside. The reported mortality of 
emphysematous cholecystitis is 15%. 


Reference: 

1) Essential Surgical Practice by Alfred Cusheiri (5° 
edition): Page 714 

2) Bailey and Love (27" edition): Page 213 


1162) A 38 year old female patient underwent ERCP 
and endoscopic papillotomy for stone retrieval in 
common bile duct. After therapeutic ERCP, patient 
suffered severe abdominal pain radiating to back along 
with multiple episodes of vomiting. Pain is constant in 
nature and partly relieved after opioid analgesia. 
Which of the following complications should be 
suspected? 


A) Cholangitis 

B) Acute pancreatitis 
C) Contrast allergy 
D) Aortic rupture 

E) Bile duct stricture 


Correct: B (Acute pancreatitis) 


Endoscopic Retrograde Cholangiopan 
Induced Pancreatitis 


ography: 


Most common complication following ERCP is acute 
pancreatitis (incidence of 5%). The frequency is more 
with therapeutic ERCP compared with diagnostic 
procedures, Factors which may contribute to increased 
risk of post-ERCP pancreatitis are 

1) Patients who have had multiple attempts of 
cannulation 

2) Those having dysfunctional sphincter of Oddi. 

3) Abnormal visualization of the secondary pancreatic 
ducts after injection of contrast material. 

Features are as follows 

1) The diagnosis is suspected in patient who develops 
pain within 6 hours of the procedure (much less likely to 
develop after 12 hours 

2) There is marked elevation of serum amylase and/or 
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lipase (especially values greater than 1,000 IU/L 
because mild elevation in amylase levels are commonly 
seen after ERCP) 

3) In cases of diagnostic doubt, especially when severe 
pancreatitis is predicted, radiologic imaging should 
confirm the diagnosis. 

4) The clinical course is mild in 90% to 95% of patients. 


Reference: 
Sabiston Textbook of Surgery (20” edition): Page 1553 


1163) Which of the following feature denotes severe 
form of acute pancreatitis? 


A) Raised amylase levels 
B) Raised lipase levels 
C) Pancreatic necrosis 
D) Pancreatic edema 

E) Severe epigastric pain 


Correct: C (Pancreatic necrosis) 


The International Symposium on Acute Pancreatitis 
defined severe pancreatitis as 

1) The presence of local pancreatic complications 
(necrosis, abscess, or pseudocyst) 

OR 

2) Any evidence of organ failure 


Severity of pancreatitis Description 


Mild pancreatitis No local/systemic complication 
No organ failure 


Moderately severe 
acute pancreatitis 


Local/systemic complications 
No/transient organ failure 
(resolves within 48 hours) 


Severe acute Persistent organ failure 


pancreatitis Single organ failure 


Multi-organ failure 


Description of local/systemic complications of acute 
pancreatitis and organ failure is given below: 
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(Destriptlon'of organ failure end complications 
‘{loeal/systemic) 


Organ fallure Orpan Failure is as defined by 

1) Shock (systolic blood pressure <90 
mm He) 

2) Pulmonary insufficiency (Pao? <60 
mm Hg) 

3) Renal failure (creatinine level >2 
mg/dl after fluid resuscitation) 

4) Gastrointestinal bleeding (>500 


mU/24 hr) 
Systemic 1) Disseminated intravascular 
complications coagulation (platelet count $100,000) 


2) Fibrinogen <1 g/liter 
3) Fibrin split products >80 g/dL 


4) Metabolic disturbance (calcium 
level <7 5 mg/dl) 
Local 1) Necrosis 
complications 2) Abscess 
3) Pseudocyst 
Reference: 


Sabiston Textbook of Surgery (20° edition): Page 1554- 
1555 


1164) Which of the following is most common cause of 
death following acute pancreatitis? 


A) Acute respiratory distress syndrome 

B) Fat necrosis 

C) Multi-organ failure and sepsis 

D) Hemorrhage from peri-pancreatic vessels 
E) Splenic vein thrombosis 


Correct: C (Multi-organ failure and sepsis) 


The most common cause of death in patients of acute 
severe pancreatitis ıs multiorgan dysfunction syndrome. 
Mortality in pancreatitis follows a bimodal distribution 
1) In the first 2 weeks (called the early phase) the 
multiorgan dysfunction syndrome is cause of death due 
to an intense inflammatory cascade triggered initially by 
pancreatic inflammation. 

2) Mortality after 2 weeks (late period) is often caused 
by septic complications. 

MODS can occur in 

i) Sepsis 

2) Non-infective causes such as poly-trauma, burns and 
acute pancreatitis. 


In MODS, multiple organ systems fail due to inadverteny 
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Pathophysiology of Severe Acute Pancreatitis. 
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cytokine and inflammatory responses in body in 
combination with circulatory failure and shock, Thus in 
acute severe pancreatitis, the increased release of 
cytokines (IL-1 and TNF) along with inflammatory 
cascade lead to MODS and shock in first two weeks 
without infection/sepsis. After two weeks, howevei, 
septic complications ensue and cause death of patient. 


Reference: 

1) Sabiston Textbook of Surgery (20* edition): Page 
1551 

2) Bailey and Love (27* edition): Page 51 


1165) Which of the following is true with respect to 
pancreatic pancreatic injuries? 
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A) Most commonly damage abdominal viscera is 
pancreas 

B) Diagnosis is quite easily made 

C) Amylase and lipase provide sensitive Information 
with regards to pancreatic injury 

D) Most common cause is blunt abdominal trauma 
E) Approach should be surgical in mast of the cases 


Correct: D (Most common cause is blunt abdominal 
trauma) 


Most pancreatic injury occurs ôs a result of blunt 
trauma. The major problem is that of diagnosis, because 
the pancreas is a retroperitoneal organ. CT remains the 
mainstay of accurate diagnosis. Amylase or lipase 
estimation is insensitive. In penetrating trauma, injury 
may only be detected during laparotomy. Classically the 
pancreas should be treated with conservative surgery 
and closed suction drainage 


Reference: 
Bailey and Love (27° edition): Page 1281 


1166) In which of the following conditi 
is seen? 


A) Acute gastritis 

B) Acute mild pancreatitis 

C) Chronic pancreatitis 

D) Acute necrotizing pancreatitis 
E) Perforated duodenal ulcer 


Correct: D (Acute necrotizing pancreatitis} 


ABDOMEN 


Reference: 
Sobiston Textbook of Surgery (20" edition): Page 1150 


1167) A 60 year old alcoholic patient presented to 
emergency department with severe epigastric pain 
radiating to back along with nausea and vomiting. Pain 
is constant and not relieved by vomiting. On 
examination, there is scar under right hypochondrium 
(history of open cholecystectomy) along with 

epigastric tenderness and abdominal distension. X-ray 
shows air fluid levels suggestive of ileus and widening 
of duodenal C-loop. A provisional diagnosis of acute 
pancreatitis is made. Which of the following is the best 
initial test to confirm the diagnosis? 


A) Ultrasound abdomen 

B) MRCP 

C) Amylase and lipase levels 
D) ERCP 

E) Endoscopic ultrasound 


Correct: C (Amylase and lipase) 


The cornerstone of the diagnosis of acute pancreatitis 
(AP) is 

1) Clinical findings 

plus 

2) Elevation of pancreatic enzyme levels in the plasma 
(threefold or higher elevation confirms the diagnosis) 
Patients with delayed presentation to the emergency 
department within the first 24 to 48 hours after the 
onset of symptoms, determination of lipase levels is a 
more sensitive indicator to establish the diagnosis 
(amylase has a shorter half-life), Also note that lipase is 
also a more specific marker of AP because serum 
amylase levels can be elevated in a number of 
conditions, such as: 

1) Peptic ulcer disease 

2) Mesenteric ischemia 

3) Salpingitis 

4) Macroamylasemia. 

Biochemical testing of patients with AP are 

1) Hyperglycemia 

2) Leukocytosis 

3) Abnormal elevation of liver enzyme levels. 
Nonspecific findings on X-rays in patients with AP 
include 
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1) Air-fluid levels (suggestive of ileus) 

2) Cutoff colon sign (as a result of colonic spasm at the 
splenic flexure) 

3) Widening of the duodenal C loop (caused by severe 
pancreatic head edema) 

Contrast-enhanced computed tomography (CT) is 
currently the overall the best modality for evaluation of 
the pancreas. 

MRCP ıs useful in patients with AP who display no 
evidence of a predisposing condition in order to rule out 
unusual/rare causes mimicking acute pancreatitis such 
as 

1) Pancreas divisum 

2) Intraductal papillary mucinous neoplasm (IPMN) 

3) Small tumor in the pancreatic duct. 


Reference: 
Sabiston Textbook of Surgery (20" edition): Page 1554 


1168) Which of the following is most dangerous 
complication of acute pancreatitis? 


A) Pancreatic pseudocyst 
8) Pancreatic fistula 

C) Per-pancreatic edema 
D) Pancreatic necrosis 

E) Pancreatic ascites 


Correct: D (Pancreatic necrosis) 


Pancreatic necrosis is the presence of non-viable 
pancreatic parenchyma or peri-pancreatic fat. It can be 
manifested as a focal area or diffuse involvement of the 
gland. Up to 20% of patients with AP develop pancreatic 
necrosis. The main complication of pancreatic necrosis 
is infection. The risk is directly related to the amount of 
necrosis. It is important to identify and to provide 
proper treatment of this complication because most 
patients who develop multi-organ failure have 
necrotizing pancreatitis. This complication is associated 
with bacterial translocation usually involving enteric 
flora, such as gram-negative rods (e.g., Escherichia coli, 
Klebsiella, and Pseudomonas spp.) and Enterococcus 
spp. 


Reference. 
Sobiston Textbook of Surgery (20" edition): Page 1556 


1169) Which of the following is an important variable 
included in APACHE II score calculation for acute 
pancreatitis? 


A) GCS 

B) Systolic blood pressure 
C) Elevated blood sugar 

D) Axillary temperature 

E) Diastolic blood pressure 


Correct: A (GCS) 


APACHE-II is another commonly used scoring system to 
predict severity of acute pancreatitis. It has the 
advantage of being able to be used on a daily basis and 
has similar positive and negative predictive values as 
the Ranson score at 48 hours after admission. The 
APACHE-II system assigns points for 12 physiologic 
variables, for age, and for chronic health status, in 
generating a total point score. The 12 variables are 
temperature; heart rate; respiratory rate; mean arterial 
blood pressure; oxygenation; arterial pH; serum 
potassium, socium, and creatinine; hematocrit; white 
blood cell (WBC); and Glasgow Coma Scale. 

APACHE-II scores on admission and within 48 hours help 
distinguish mild from severe pancreatitis and to predict 
death. Most patients survive if APACHE-II scores are 9 
or less during the first 48 hours. However, patients with 
APACHE-II scores of 13 or more have a high likelihcod of 
dying. Strong drawbacks are its complexity, its low 
sensitivity on admission, and the fact that at 48 hours 
the score is no better than other scoring systems. Like 
the Ranson criteria, the APACHE-II score has its highest 
value in predicting mild disease. 


Reference: 

Scott Tenner, William M. Steinberg, in Sleisenger and 
Fordtran‘s Gastrointestinal and Liver Disease (Ninth 
Edition), 2010 


1170) A middle aged patient presents with complaints 
of satiety, abdominal fullness and mild epigastric pain. 
On examination, there is a firm, mildly tender mass in 
epigastrium with indistinct lower margins and non- 
reachable upper margins. Over lying percussion note is 
resonant. Past history reveals an attack of acute 
Pancreatitis 6 weeks back. What is your clinical 
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diagnosis? 


A) Pancreatic adenocarcinoma 
B) Peri-pancreatic fistula 

C) Pancreatic abscess 

D) Pancreatic pseudocyst 

E) Pancreatic ascites 


Correct: D (Pancreatic pseudocyst) 


A chronic collection of pancreatic fluid surrounded by a 
non-epithelialized wall of granulation tissue and fibrosis 
is referred to as a pseudocyst. Pseudocysts occur in 

1) 10% of patients with acute pancreatitis 

2) 20-38% patients with chronic pancreatitis (most 
common complication of chronic pancreatitis) 
Formation of a pseudocyst requires at least 4 weeks (4- 
6 weeks) from the onset of acute pancreatitis They 
usually cause symptoms of epigastric pain. fullness and 
early satiety, 

The physical characteristics of a pancreatic pseudocyst 
are: 

1) The epigastrium contains a firm, mass (mostly non- 
tender) with an indistinct lower edge. The upper limit is 
rarely palpable. 

2) It is usually resonant to percussion (because it 15 
covered by the stomach) 

3) It moves very slightly with respiration 

4) It is not possible to elicit fluid thrill or fluctuation 


Reference: 
Norman Browse Introduction to Symptonis and Signs of 
Surgical Diseases: Page 424 


1171) Which of the following is a suitable treatment 
option for patient with rapidly enlarging symptomatic 
Pancreatic pseudocyst, presenting 6 weeks aftar an 
attack of acute pancreatitis? 


A) Conservative management 

B) Percutaneous aspiration ot cyst 

C) Percutaneous drain placement 

D) Open external drainage 

E) Internal drainage (gastric/duodenal/jejunal) 


Correct: E {!nternal drainage (gastric/duodenal/jejunal) 


ABDOMEN 


Internal drainage is usually preferred to external 
drainage (to avoid the complication of a pancreatico- 
cutaneous fistula) in a patient of pancreatic pseudocyst 
who has failed a trial of conservative management and 
is symptomatic 


Type of Management 


pseudocyst 
Acute pseudocyst 


1) It usually forms after 34 weeks 
2} It usually resolve spontaneously in 
up to 50% of cases, over a course of 6 
weeks or longer 
3) Exceptions include those >6 cm in 
size (resolve less frequently) 
1) The pseudocyst should be initially 
undergo CT- or US-guided fine needle 
percutaneous aspiration. The aspired 
cyst contents should be examined for 
organisms by Gram’s stain and 
culture 
2) lf infection 1s confirmed by 
percutancous aspiration than 
external drainage of pseudocyst is 
employed, erably by using open 
surgical techniques (rather than 
percutaneous techniques) 
If pseudocyst has failed to resolve 
with Conservative therapy (persists 
for >6 weeks), symptoms persist and 
cyst is non-infected then 
1) Internal surgical drainage is usually 
preferred to external drainage, to 
"avoid the complication of a 
pancreatico-cutaneous fistula 
2) Surgical options include a 
> Cystogastrostomy 
> Roux-en-Y cystojejunastomy (most 
versatle method) 
> Cystoduodenostomy 
3) Percutaneous catheter based 
methods and endoscopic methods 
are also available. 


Infected 
pseudocyst 


Persistent, 
uncomplicated 
pseudocyst 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 1375- 
1378 


1172) Which of the following procedure is preferred in 
case if pancreatic pseudocyst appears to bulge 
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through transverse mesocolon or paracolic putters? 


A) Cystogastrostomy 

B) Cystoduodenostomy 

C) Cystojejunostomy 

D) Percutaneous catheter placement 
E) Open external drainage 


Correct: C (Cystojejunostomy) 


Protediire Indication Contreindication 
Cysto Symptomatic or 1) Pseudocyst in 
gastrostomy very large the head or tail of 
Pseudocysts of the — the pancreas not 
pancreas adherent 
adherent to the to stomach 
posterior wall of or 
the stomach, Le, 2) A pseudocyst 
the posterior wall that bulges 
of the through the 
stomach forms the — transverse 
anterior wall ofthe mesocolon only 
pseudocyst partially adherent 
to the stomach 
Cysto- 1) A pseudocyst When pseudocysts 
lejunostomy not adhering tothe more amenable to 
postenor gastric cystogastrostomy 
wall in any or 
location in the cystoduodenostom 
pancreas -~ head, y 
body, or tail 
or 
2) Pseudocysts that 
bulge through the 
transverse 
mesocolon 
Cysto- A pseudocyst of 1) Pseudocyst not 
duodenostom the head of the immediately 
y pancreas adjacentto 
anatomically duodenum 
placed or 
sothatonlya 2) Concern about 
cystoduadenostom disrupting 
y is possible pancreatic ductal 
entry into 
duodenum (major 
or minor ampulla) 
Reference 


Atlas of Upper Gastrointestinal and Hepato-Pancreato- 
Biliary Surgery: Page 799 


1173) A 44 year old suffered from an attack of acute 
pancreatitis. After five weeks, he came to hospital 
with complaint of fever, epigastric pain and sense of 
fullness with early satiety, His vitals and lab values are 


Temperature: 38.9°C (102°F) 

Heart rate: 115 beats/minute 

WAC: 24,000/mm3 

Amylase level: Normal. 

CT scan shows a 6 x6 cm fluid collection (rim- 
enhancing) in the body of the pancreas. What is the 
most likely diagnosis? 


A) Pancreatic carcinoma 

B) Uncomplicated pseudocyst 

C) Abdominal aortic aneurysm 

D) Infected pancreatic pseudocyst 
E) Recurrent pancreatitis 


Correct: D (Infected pancreatic pseudocyst) 


Epigastric pain and sensation of fullness S weeks (range 
of 4-6 weeks) after an attack of acute pancreatitis 

should raise the suspicion of pancreatic pseudocyst 
formation that ıs causing compressive symptoms '°.g. 
compression of stomach in this case causing sens.tion 
of early satiety). Signs of such as fever, tachycardia, and 
raised leukocyte count raised the suspicion of infection 
of pancreatic pseudocyst. The patient most likely has an 
infected pancreatic pseudocyst. 


Reference: 
Schwartz Principles of Surgery (10* edition): Page 1376 


1174) What is the best treatment option in case of 
infected pancreatic pseudocyst as in above case? 


A) Antibiotic therapy alone 

B) CT-guided aspiration with repeat imaging in 2 to 3 
days 

C) Antibiotics and CT-guided aspiration with repeat 
imaging in 2 to 3 days 

D) Antibiotics and percutaneous catheter drainage 

E) Surgical internal drainage of the fluid collection with 
a cyst-gastrostomy or Roux-en-Y cystojejunostomy 


Correct: D (Antibiotics and percutaneous catheter 
drainage) 


Beanscamer 


Internal drainage (e.g. cystogastrostomy) is the 
treatment of choice for non-infected/uncomplicated 
pseudocysts. However this is not the case with infected 
pseudocyst which require external (percutaneous 
catheter) drainage with antibiotics. CT guided aspiration 
of the fluid can helpful for diagnostic purpose but is not 
a definitive treatment (even with the addition of 
antibiotics) 


Reference: 


Schwartz Principles of Surgery (10° edition). Page 1376 


1175) A 57 year old male who is smoker for last 20 
years presented to OPD with complaints of progressive 
painless yellowing of eyes and significant weight loss 
over pass 6 months, He further tells that he has on and 
off nausea, vomiting and epigastric discomturt. Stools 
are clay colored and urine is dark yellow, Or 
examination, there is deep jaundice, w 
palpable pall bladder, Ultrasound show 
cystic mass in head of pancreas alony : 
intra-hepatic biliary channels. What s 
step in management of this patient 

A) Ultrasound guided biopsy 

B) Non-contrast CT scan 

C) ERCP 

D) MRCP 

E) Contrast enhanced CT scan 


ghtloss anda 


Correct: E (Contrast enhanced CT sc) 


The patient's most likely diagnosis is carcinoma of head 
of pancreas, 

Ina jaundiced patient, the usual blood tests and 
ultrasound scan should be performed 


Varlous'investigations employed incase 
jaundice 


| Investigation Description 

| Ultrasound Ultrasound will determine if the bile 

| duct is dilated 
Contrast 1) If dilated ducts and there is a genuine 
enhanced CT Suspicion of a tumor in the head of the 


scan Pancreas, the preferred testis a 
contrast-enhanced CT scan 
2) In the majority of Instances, this 
should establish if there is a tumor in the 
pancreas and if it is resectable. 


Endoscopic 
ultrasound 
(€U5) 


Histological 
confirmation of 
malignancy 


Diagnostic 
laparoscopy 


Tumor marker 
CA19-9 


Reference: 


ABDOMEN 


EUS Is useful if 
1) CT fails to demonstrate a tumor 

2) If tiisue diagnosis r required prior to 
surgery [e p. a mass has developed on a 
background of chronic pancreatitis and a 
distinction needs to be made between 
inflammation and neoplasia) 

3) If vascular invasion needs to be 
confirmed 

ting cystic tumors from 


Trans-duodenal or trans-gastric FNA or 
Trucut biopsy performed under EUS 
guidance avoids spillage of tumor cells 


into the peritoneal cavity Percutaneous 
trans-peritoncal biopsy of potentially 
resectable pancreatic tumors should be 
avoided as far as possible 

1) Histological confirmation of 

sirable but not 
essential, particu if the imaging 

a resectable 


malignancy is 


2) The lack of a tis 


sue diagnosis should 
ate surgical therapy. 
to have 

, Uissue diagnosis 
'd prior to starting 


not delay approg 
3) In pa 
unresectable 
should be o 
palliative therapy. 

1) Diagnostic laparoscopy prior to an 
attempt at resection can spare a 
proportion of patie 
laparotomy by identifying small 
peritoneal and liver metastases 

2) it can be combined with laparoscopic 
ultrasonography 

1) The tumor marker CA19-9 is not 
highly specific or sensitive, buta 
baseline level should be established. 

2) If itis initially raised, It can be useful 
later in identifying recurrence _ 


an unnecessary 


Sabiston Textbook of Surgery (20" edition): Page 1554- 


1558 


1176) Which of the following is a clear contraindication 
to Whipple procedure/surgical resection in case of 
pancreatic carcinoma? 


A) Mass greater than Scm in size 


Beunscanr 
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B) Encasement of gastroduodenal artery 

C) Partial encasement of superior mesenteric vein 
D) Partial encasement of portal vein 

E) Encasement of superior mesenteric artery 


Correct: E (Encasement of superior mesenteric artery) 


Encasement of ce!iac/hepatic/superior mesenteric 
artery is clear contraindication to resection of 
pancreatic carcinoma. Involvement of gastroduodenal 
artery is not a contraindication ta surgical resection as 
this artery ts resected during Whipple's procedure. 


Contra-indications to surgical resection 


CT findings considered contra-indications to surgical 

resection. 

1) Involvement of peripancreatic arteries (celiac axis, 
hepatic and superior mesenteric artery) 

2) Extension of tumor beyond pancreatic capsule into 
retropentoneum 


3) Involvement of neural and nodal structures around 
the orignn of celiac or superior mesenteric artery. 


4) Distant metastases (e g. hepatic and peritoneal 
metastasis, involvement of hepatoduodenal 
ligament) 


Features not considered contraindications to surgical 
resection 


Features not considered contraindications to surgical 
resection 


1) Tumor size 


2) Continuous invasion of the duodenum, distal stomach 
or colon 


| 3) | lymph node metastases within the operative field 


(per-pancreatic lymph nodes and nodes at the porta 
hepatis) 

4) ifthe tumor abuts or minimally invades the portal or 
superior mesenteric vein (lumen not occluded), this is 
Not a contraindication to surgery (as part of the vein 
can be resected if necessary), but complete 
encasement and occlusion of the vein is a 
contraindication. 


Reference: 
1) Bailey and Love (27° edition): Page 1235 
2) Schwartz Principles of Surgery (10° edition): Page 


1397-1399 


1177) A 80 year old male who is smoker for last 20 
years presented to OPD with complaints of progressivo 
painless yellowing of eyes and significant weight loss 
over pass 6 months, He further tells that he has on ang 
off nausea, vomiting and epigastric discomfort. Stools 
are clay colored and urine is dark yellow. On 
examination, there is deep jaundice, weight loss and à 
palpable gall bladder. Ultrasound shows a4 x 3 cm 
cystic mass in head of pancreas along with dilated 
intra-hepatic biliary channels, CT-scan shows distant 
lymph node metastasis along with encasement of 
gastroduodenal artery. What is the best treatment 
option in this patient? 


A) Whipple procedure 

B) Pancreatico-duodenectomy 

C) Radiotherapy 

D) Chemotherapy 

E) Placement of ERCP guided stent 


Correct: E (Placement of ERCP guided stent) 


The patient is having advanced pancreatic carcinoma as 
evident by enlarged lymph nodes distant from 
pancreas. Thus the patient is not a candidate fo; 
Whipple’s procedure (pancreatico-duodenectomy} 
Involvement of gastroduodenal artery is not a 
contraindication to Whipple procedure because it 1s 
resected during the course of operation. 

Palliation is the main aim in advanced pancreatic 
carcinoma. As the patient is having jaundice, ERCP and 
stenting is done to relieve jaundice. The stents can be of 
two types 

1) Plastic stents: cheap, occlude early and hence used 
when shorter life expectancy of patient 

2) Metal stents: Expensive, longer occlusion times and 
hence used in patients with longer life expectancy 

If ERCP and stenting cannot be performed, a reasonable 
alternative is percutaneous trans-hepatic stent 
placement. 


Palliation of pancreatic cancer 
| Problems athand Management options 
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Relieve jaundice 1) Surgical biliary bypass 
and treat biliary 2) Stent placed at ERCP or 
sepsis percutaneous transhepatic 
cholangiography 

1) Surgical gastroenterostomy 
2) Duodenal stent 


| Improve gastric 
emptying 
Pain relief Stepwise escalation of analgesia 
1) Coeliac plenus block 
2) Transthoracic splanchnieectomy 
Symptom relief and — Encourage normal activities 
quality of life 1) Enzyme replacement for 
steatorshea 
2) Treat diabetes 
Consider . 
chemotherapy 


Reference: 
Bailey ond Love (27° edition): Page 1239 


1178) Which of the following bacteria is most commen 
pathogen causing pyogenic liver abscess? 


A) Klebsiella 

B) Proteus vulgaris 

C) Proteus mirabilis 

D) Strep. Milleri and E.coli 
E) Staphylococcus and E.coli 


Correct: D (Strep, Milleri and E.coli) 


The most common organisms are Sti ptococcus milleri 
and Escherichia coli, but other enieric organisms such 
as Streptococcus faecalis, Klebsiel!2 nd Proteus vulgaris 
also occur, and mixed growths are common 


Reference: 
Bailey and Love (27° edition): Page 1168 


1179) Which of the following is most common cause of 
pyogenic liver abscess? 


A) Intraabdominal infection 
B) Diverticulitis 

C) Empyema gall bladder 
D) Subphrenic abscess 

E) Ascending cholangitis 


ABDOMEN 


Correct: E ( Ascending cholangitis) 


There are two major types are pyogenic or amebic. 
Majority are in the night lobe and solitary. Gram- 
negative aerobes (50%-70%): The most common 
organisms are Streptococcus milleri and Escherichia coli, 
but other enteric organisms such as Streptococcus 
faecalis, Klebsiella and Proteus vulgaris also occur, and 
mued growths are common. Opportunistic pathogens 
include staphylococci Ascending cholangitis is the most 
common cause (in 35% cases), others include 
intraabdominal infection (e.g., spread via the portal 
vein, diverticulitis, bowel perforation), direct extension 
(e g. empyema of gallbladder, subphrenic abscess), 
hematogenous spread (e.g , bacterial endocarditis) 
Clinical features indude spiking, intermittent fever, right 
upper quadrant or right costovertebral angle 

tenderness Jaundice is uncommon, Pronounced 
elevation alkaline phosphatase (90%) is present on lab 
testing. Diagnosis 15 confirmed by ultrasound (least 
expensive) and CT scan (most accurate) 


Reference: 
1) Bailey and Love (27° edition): Poge 1168 
2) Rapid Review Pathology by Edward Goljan: Page 531 


1180) A 25 year old female patient underwent 
laparoscopic cholecystectomy. 6 days later she 
presented again with complaints of high grade fever 
(102F) with rigors and generalized abdominal pain. On 
examination, pulse: 110/min, blood pressure: 
80/60mmbg, Respiratory rate: 28/min, temperature: 
102. Her lab analysis shows: bilirubin 6mg/dL, ALP: 
175, ALT: 93. A diagnosis of abdominal abscess is 
suspected. Ultrasound shows multiple, multiloculated 
swellings with hyperechoic densities in whole 
abdomen. What is the appropriate management in this 
patient? 


A) Laparotomy, peritoneal lavage 

B) Laparotomy, peritoneal lavage and wide bore drain 
placement 

C) Ultrasound guided percutaneous drainage 

D) CT-guided percutaneous drainage 

E) Intravenous antibiotics 
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Correct; B (Laparotomy, peritoneal lavage and wide 
bore drain placement) 


Although radiological guided percutaneous drainage is 
preferred in most cases of intraabdominal abscess, yet 
they are not the choice in a number of circumstances 


Different 
tavity 
Case scenarios Management 
Location of 1) If visceral in location, percutaneous 
abscess drainage is preferred 
2) If interloop abscess, open surgical 
drainage is preferred 
Number of 1) Hf a single, percutaneously accessible 
abscess abscess is present, percutaneous 
drainage is preferred 
2) lf single. percutangously inaccessible 
abscess (e.g mterloop) or multiple 
abscesses present throughout the 
pentoneal cavity, open surgical 
drainage is preferred. 
1} Percutaneous drainage is done in 
uniloculated abscess 
2) in case of multiloculated abscess, 
open surgical drainage is preferred 


ement options for abscess in peritoneal 


Loculations 


Severity of 1) Percutaneous drainage is only 
illness attempted in hemodynamically stable 
patents 


2) tf patient is septic and 

ty stable, it implies 

ectien from abscess into 
circulation and a demands a more 
aggressive approach in form of open 
Surgery, drainage of abscess and 
thorough washout 

Communication tf there 1s communication with bowel, 

with bowel open surgical drainage is 


spread of 


recommended. 
Abscess with If there is surrounding necrotic material 
associated along with abscess, then open drainage 
necrosis is recommended. 
Abscess with If there is malignancy associated with 
associated abscess, open surgical exploration is 
malignancy recommended 
Nature of 1) Ifcontents are thin, percutaneous 
contents drainage can be done. 


2) If contents are thick with debris, 
open surgical drainage is done. 


Availability of For percutaneous drainage, Invasive 
invasive radiologist must be available. 
radiologist 

Failed If percutaneous drainage has failed to 
percutaneous achieve adequate results, open 
drainage drainage is recommended 


Multiple or loculated abscess cavities (as in this case) 
usually demand a surgical exploration of 
abdomen/laparotomy (particularly trans-peritoneal 
approach), 

1) Site the incision according to the site of the abscess 
derived from the preoperative ultrasound or CT scan. 
2) If one is not sure of the site of the abscess or of the 
cause, carry out acomplete exploration of the abdomen 
before entering the abscess cavity. This is to avoid the 
need to carry out an exploration after opening the 
abscess and risking general contamination. Explore the 
right and left sub-phrenic and sub-hepatic spaces, and 
enter the lesser sac through an avascular part of the 
hepatogastric omentum 

3) As soon as you encounter an abscess, pack off tne 
area from the rest of the abdomen. 

4) Now open the abscess, suck out the contents and 
drain the cavity through a separate stab wound in (he 
abdominal wall with placement of wide bore drain 
afterwards. 


Reference: 
Kirk's General Surgical Operations (6" edition): Pave 
112-113 


1181) A patient had an uncomplicated open 
cholecystectomy. 1 week later she presented wiih high 
grade fever with rigors and severe abdominal pain, On 
labs, leukocytosis is evident. A provisional diagnosis of 
organ space infection, likely an intra-abdominal 
abscess, is made, CT scan shows sub-phrenic 
collection. What is best option in her case? 


A) Conservative management with oral antipyretics 
and oral antibiotics 

B) Administration of broad spectrum intravenous 
antibiotics only 

C) Laparotomy and drainage of abscess 

D) laparoscopic drainage of abscess 

E) Percutaneous drainage of abscess along with 
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antiblotic therapy 


Correct: E (Percutaneous drainage of abscess and 
antibiotic therapy) 


Percutaneous drainage (Ultrasound/CT-guided) of 
abscess is most important as it is mandatory to drain 
the septic focus along with intravenous empirical broad 
spectrum antibiotics (changed later according to the 
culture report) and antipyretics. Following drainage, CT 
scan evaluation is done to look for resolution of 
symptoms. 


Intra-abdominal abscess 


Patients with postoperative intra-abdominal abscesses 
can present in a variety of ways. 


Clinical features of an abdomina petne eyscens 
Symptoms 

@ Maaso, lethargy - failure to recover tron surgery a5 expected 
Anorexia and weight loss 

Sweats + ngors 

Abdominal/pelvic pain 

Symptoms from local irritation, e.g. shousi ta ccoughs 
(subphronic), diarmoea and mucus (palic: nausea ana 
vomiting (any upper abdominal) 


Signs 
@ Increased temperature and pulse 


® Localised abdominal tenderness = 
exam) 


yena 


dng on pame 


Ultrasound and CT-scan, MRI and radioiabeled white 
cell scans can help in localization and diagnosis of 
abscess. Management us as follows 

1) Small abscesses can be simply be aspired 

2) Larger abscesses require drainage. Most commonly, 
percutaneous drainage with CT or ultrasound guidance 
is effective and the first line treatment 

3) For multiple, multi-loculated abscesses in an unstable 
septic patient, not amenable to percutaneous drainage, 
laparotomy and peritoneal lavage may be necessary 
followed by placement of wide bore drain 

Use of antibiotic is justified in case of spreading signs or 
systemic signs of infection (like fever in this patient). 
Antibiotics should ideally be given according to culture 
report but in the meanwhile, if status of patient 
demands, an empirical therapy can be initiated 


ABDOMEN 


Reference, 

1) Schwartz Principles of Surgery (10" edition): Page 
1257 

2) Boiley and Love (27” edition): Page 48, 55 


1182) Which of the following is most common bacteria 
implicated in peri-anal abscess? 


A) E.coll 

B) Pseudomonas aeruginosa 
C) Bacteroides fragilis 

D) Enterococci 

E) Proteus 


Correct: A (E.coli) 


The most common pathogen causing perianal abscess in 
non-diabetic patients was Escherichia coli (67.1%), and 
the most common pathogen isolated in DM patients 
was Klebsiella pneumoniae. 


Reference: 

Article on “Clinical and microbiological analysis of adult 
perianal abscess”: Journal of Microbiology, Immunology 
and Infection. 


1183) Which of the following conditions is associated 
with gas in biliary tree seen on 
radiograph/Ultrasound/CT-scan? 


A) Perforated duodenal ulcer 
B) Gastric perforation 

C) Gall stone ileus 

D) Intestinal perforation 

E) Entero-cutaneous fistula 


Correct: C (Gall stone ileus) 


Gall stone ileus occur usually in the elderly population. 
Important aspects are given below 

1) There is usually a history of long standing 
symptomatic gall stones (right upper quadrant pain and 
dyspepsia). 

2) The stone slowly erodes the gall bladder forming a 
connection with small bowel with lies in contact with 
gall bladder. This results in gradual formation of a 
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cholecysto-enteric fistula, The most common site is 
duodenum. 

3) The fistula allows stones to pass from gall bladder 
into small bowel (causing intestinal obstruction) and air 
passes from small bowel into gall bladder and biliary 
tree (pneumobilia). There is no previous history of 
abdominal operation. 

4) Classically, patient presents with features of small 
bowel obstruction. There are recurrent attacks of 
obstruction and frequently incomplete and relapsing 
because of intermittent ball valve effect of obstruction 
stone. There no previous history of any abdominal 
surgery (rules out adhesion as the cause) but there will 
be a long standing history of right upper quadrant pain 
and dyspepsia (symptomatic gall stones). 


Gali none eus: Note the presence of fistula between gall bladder and 
intestine that permits the entry of gall stone causing repeated episodes 
of intestinal obstruction 


5) Rigler’s triad is diagnostic of gall stone ileus. Any two 
of the following three findings are diagnostic of gall 
stone ileus 


1) Small bowel obstruction 

2) Pheumobilia (air in biliary tree seen on 
radiograph/ultrasound/CT scan) 

3) Radiopaque shadow in right lower quadrant (on 
radiographs of the abdomen) 


Reference: 


1) Bailey and Love (27° edition): Page 1282 
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1184) A 50 year old female presented to surpical 
emergency with signs and symptoms suggestive of 
acute Intestinal obstruction. She gives history of 
dyspepsia and right upper quadrant pain for the pry 
many months. Radiographs show classical features of 
distal small bowel obstruction along with opacities in 
right lower quadrant and air in biliary tree. What 
should be the management in this patient? 


A) Intravenous fluids and antibiotics 

B) Nasogastric decompression 

C) Laparotomy, enterotomy (ileotomy) and stone 
retrieval 

D) Laparotomy, enterotomy and stone retrieval along 
with closure of cholecysto-enteric fistula 


E) Laparotomy, right hemicolectomy 


Correct: C [Laparotomy, enterotomy (ileotomy) and 
stone retrieval] 


Patient is depicting Rigler’s triad that is indicative of gat 
stone ileus. Following are important steps of 
management 

1) Intravenous fluid resuscitation and nasogastric 
decompression 

2) An urgent laparotomy is indicated afterwards. 

At laparotomy: 

1) The stone is milked proximally away from tne site of 
impaction. 

2) Enterotomy (ileotomy) is done and stone extracted 
3) The cholecysto-enteric fistula should not be explores 
as there is significant inflammation at the site and the 
operative mortality doubles. 

4) An interval cholecystectomy should be performed 
later when the inflammation settles. 


Reference: 
1) Bailey and Love (27° edition): Page 1282 
2) MRCS Pastest Essential Revision Notes: Page 184 


1185) A 22 year old patient suffers from road traffic 
accident. He complains of central abdominal paln ar? 
distention. On examination, abdomen is tender to 

touch, bowel sounds are not audible. Movement of 


Beanscamer 


abdominal wall is minimal and respiration is thoracic 
type. On attempt of percussion, liver dullness is 
obliterated. Which of following is mast probable 
visceral Injury? 


A) Liver laceration 

B) Mesenteric hematoma 
C) Intestinal perforation 
D) Pancreatic laceration 
E) Splenic rupture 


Correct: C (Intestinal perforation) 


Features mentioned in scenario are indicative of 
peritonitis (absent bowel sounds, absent movement of 
abdominal wall and abdomen tender to touch) Central 
abdominal pain and distention points somewhat 
towards perforation of intestines. In case of viscus 
perforation, massive air is released fram hollow viscus 
into peritoneal cavity that travels and reaches on right 
underside of diaphragm. If air leak is large, then this air 
lies between the anterior abdominal wall in front and 
liver behind, Normally there is dullness to percussion 
over liver (due to its solid consistency) but in case 
hollow viscus perforation and air leak, this p 
note is oblitered (diminished or completely ab. 
Hence the likely cause of patient’s condition is hollow 
viscus (intestinal) perforation. 


Reference: 
Norman Browse Introduction to Symotums and Signs of 
Surgical Diseases: Page 396 


1186) A 40 year old female presented 
emergency with sudden onset of seve: 
pain. She is a known case of ostevarthatis andis 
taking non-steroidal anti-inflammatory drugs for past 4 
years. On examination, the patient appears anxious 
and Is lying still, Abdomen is tense, tender to touch. 
Respiration is thoracic with no abdominal movement. 
Bowel sounds are absent. Erect X-ray abdomen shows 
free air under right hemi-diaphragm, What is your 
diagnosis? 


D surgical 


epigastric 


A) Intestinal volvulus 
B) Acute intestinal obstruction 
C) Perforated viscus 


ABDOMEN 


D) Toxic megacolon 
E) Acute severe gastritis 


Correct: C (Perforated viscus) 


Following points favor viscous perforation: 

1) Along history of NSAID intake (NSAID decrease 
protective prostaglandin production and increase risk of 
peptic ulcers that may perforate if NSAIDs taken for 
long time) 

2) Sudden onset of severe epigastric pain points 
towards viscus perforation 

3) Clinical signs of pentonitis are present. 

4) Radiological evidence of free air under diaphragm is 
present. 


Reference: 
Boiley ond Love (27” edition): Page 1050 


1187) Ina patient with closed loop obstruction, what 
will be the most likely presentation? 


A) Blind loop syndrome 
B) Vomiting 

C) Perforation 

D) Diarrhea 

E) None of the above 


Correct: C (Perforation) 


Aclassic form of closed-loop obstruction is seen in the 
presence of a malignant stricture of the colon with a 
competent ileocaecal valve (present in up to one-third 
of individuals). This can occur with lesions as far distally 
as the rectum. The inability of the distended colon to 
decompress itself into the small bowel results in an 
increase in luminal pressure, which is greatest at the 
caecum, with subsequent impairment of blood flow in 
the wall. Unrelieved, this results in necrosis and 
perforation 


Reference: 
Bailey and Love (27° edition): Page 1281 


1188) A middle aged patient is undergoing diagnostic 
colonoscopy for per-rectal bleeding. After 
colonoscopy, patient complains of severe pain in 
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abdomen. Examination reveals signs of peritonitis: 


movements with respiration, and absent bowel 
sounds. Whatis the best management in this case of 
iatrogenic perforation? 


A) Aggressive resuscitation with intravenous fluids 


antibiotics 

C) Repeat colonoscopy 
D) Surgical exploration 
E) None of the above 


Correct: D (Surgical exploration) 


Perforation is the most common major complication 
after either diagnostic or therapeutic colonoscopy. 
Perforation may result from 

1) Trauma from the tip of the instrument 

2) From shear forces related to the formation of a 
“loop” in the colonoscope. 

3) From barotrauma from insufflation 

4) During collection of biopsy or fulguration. 

5) Polypectomy using electrocautery may produce a 
full-thickness burn. 


Transverse colon: 9% 


Ascending 
colon 
ae Descending 
colon 5% 
Cecum 
24% 
Recto-sigmoid 
colon: 53% 


Relative frequencies of sites of latrogenic 
colonoscopic perforations 


Management of colonoscopic perforation depends on 
1) Size of the perforation 


What is the best step to do? 


Tender abdomen with rigidity, absent abdominal wall 


B) Pass nasogastric tube, IV fluids and broad spectrum 


1189) A patient with suspected abdominal tuberculosis underwent exploratory laparotomy in which adhesions were 
encountered and adhenolysis was carried out. Few days later, patient developed high output enterocutaneous fistula. 


2) Duration of time since the injury 

3) Overall condition of the patient 

4) Underlying diagnosis. 

Following are indications of surgical exploration 

1) A large perforation recognized during the procedure 
2) Delay in diagnosis 

3) Evidence of peritonitis 


Management of colonoscopic perforations 
| Clinical scenario Management 
A large perforation Primary repair 
recognized during the (Because the bowel has 
procedure almost always been prepared 
prior to the colonoscopy, 
there is usually little 
contamination associated 
with these injuries, and most 
can be repaired primarily) 
Ifthereis Proximal diversion with or 
| 1) Significant without resection is the 
contamination safest approach. 
2) Delay in diagnosis with 
resulting peritonitis 
3) Patient is 
hemodynamically 
| unstable 


Some other clinical scenario worth mentioning are 

1) Micro-perforations may sometimes occur during 
colonoscopy. Patients develop abdominal pain but 
localized signs of perforation. Most of these symptoms 
will resolve with bowel rest, broad-spectrum antibiotics, 
and close observation. 

2) Free retroperitoneal/intraperitoneal air may be 
discovered incidentally after colonoscopy (resulting 
from barotrauma and dissection of air through tissue 
planes without a free perforation). Many of these 
patients can be successfully treated with bowel rest and 
broad-spectrum antibiotics. Surgical exploration is 
indicated if any clinical deterioration occurs. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 1234, 
1235 
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A) Shift to O.T for re-exploration 

B) Keep patient NPO, and on total parental nutrition 
C) Apply negative pressure dressing 

D) Start aggressive antitubercular therapy 

E) None of the above 


Correct: B (Keep patient NPO, and on total parental nutrition) 


The treatment of enterocutaneous fistulas should proceed through 
an orderly sequence of steps (SNAP Protocol). 90% enterocutaneous 
fistula heal by conservative management which is usually opted for 
2-3 months. If fistula fails to heal, then surgical resection of fistula 
and involved bowel is carried out. 


Reference: 


Article on “Management of enterocutaneous fistua” 


1190) A 65 year old female press 
complain of severe abdomina! «+ 
examination, signs of peritonit, 
tenderness, rebound tenderness 
pressure: 90/60mmHg, pulse: 
Which of the following is best 
and manage this patient with ecu. 334 
a perforated duodenal ulcer? 


to surgical emergency with 
hoss. Or 
ard-ike abdomen, 


3 are: loed 

rare: 32/min 
ake rapid diagnosis 
ispacteu of having 


A) CT-scan 

B) Plain X-ray chest (erect) 
C) Barium follow through 
D) Upper GI endoscopy 

E) Ultrasound 


Correct: B [(Plain X-ray chest (erect)] 


Plain radiographs play an essential role in imaging the patients with 
acute abdominal pain 

1) Upright chest radiographs can detect as little as 1 mL of air 
injected into the peritoneal cavity. 
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Sepsis 
* Indentify whether there Is sepsis and its source 
+ Manage appropriately 


t 


Nutrition 


* Optimise oral and/or enteral Intake 
* Initiate parenteral nutrition If appropriate 
(e.g. for some patients with intestinal failure) 


t 


Anatomy 

+ Perform extensive radiological examination of 
the gastrointestinal tract and abdominal cavity, 
Contrast studies down, up and via the fistula 
plus cross-sectional imaging 

+ Formulate the best repair strategy 

* Decide how best to administer nutrition in 
preparation for surgery and/or whether distal 
enteral tube feeding is feasible 

* Determine the presence of any collections and 
edr tinal complications, how much 
intestine is above and below the fistula and the 
presence of obstructions, stenosis or dilatations 


Plan 


+ Pull together all relevant Information (e.g. the 
patient's intestinal anatomy) 

* Capitalise on the optimal environment 
created by following the sepsis-nutrivion- 
anatomy elements 

* Plan the surgical repair when the patient is 
nutritionally replete, medically optimised and 
pychologically ready 

* Perform the right operation on the right 
patlent at the right Ume 


2) Lateral decubitus abdominal radiographs can also detect pneumoperitoneum effectively ‘in patients who cannot 


stand) as little as 5 to 10 mL. 


667 


These radiographs are particularly helpful in patients suspected of having a perforated duodenal ulcer as about 75% of 
these patients will have a large enough pneumoperitoneum to be visible on X-rays, This obviates the need for further 
evaluation in most patients, allowing surgeon to proceed towards laparotomy with a little delay. 

Abdominal ultrasonography is extremely accurate in detecting cholelithiasis and in assessing gallbladder wall thickness 
and the presence of fluid around the gallbladder, Ultrasound can also detect intraperitoneal fluid, 

Although CT scan is the most accurate test in determining the etiology of acute abdomen as well as many relevant 
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complications, it is not the first step in imaging for most patients. 


Reference: 
Sabiston Textbook of Surgery (20" edition): Page 1150-1152 


1191) A 47 year old male with a history of chronic liver disease presents to emergency with hematemesis and 
unstable vitals. A provisional diagnosis of upper GI bleed likely secondary to esophageal varices is made and 
immediate resuscitation started along with administration of octreotide. Which of the following is next best step in 
the management of this patient? 


A) Angioembolization 

B) Upper GI endoscopy and band ligation/sclerotherapy 

C) Laparotomy and distal esophagectomy 

D) Bleeding control by balloon tamponade 

E) Trans-jugular intrahepatic portosystemic shunt (TIPS)/ surgical shunting 


Correct: B (Upper GI endoscopy and band ligation/sclerotherapy) 


If esophageal varices are identified on endoscopy (Esophagogastroduodenoscopy/EGD), control of bleeding is done by 
band ligation of bleeding varices. 


| Variceal Bleeding Suspected Based on History | 


ABCs endRecusciaton SC 


Stan Octreotide or Vasopressin inlusion 


| Variceal bleeding confirmed on EGD 


f 
j 


[ Endoscope Band Ligation (or Sclerotherapy) f 


ei 


Bleeding Sto; vj 
Yes eee = No 


OcveoïdeVesopressin for 3-5 days i Ballon tamponade 

Complete 7 days of antibiotics i Conside: TIPS or surgical shunt 
Repeal endoscopic banding every, | if TPS fails or not availabte 
10-14 days unti eliminated” i 


Algorithm for diagnosis and management of GI hemorrhage related to portal 
hypertension 


Banding of varices is superior to sclerotherapy. 
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Reference: 
Sabiston Textbook of Surgery (20” edition): Page 1174, 1175 


1192) Which of the following Is early/initial treatment for suspected bleeding peptic/duodenal ulcer? 


A) Octreotide infusion 

B) Resuscitation with immediate intravenous PPI infusion 
C) Highly selective vagotomy 

D) Endoscopic injection therapy (e.g. sclerotherapy) 

E) Balloon tamponade 


Correct: B (Resuscitation with immediate intravenous PPI infusion) 


The principles of management of a bleeding gastric or duodenal ulcer are: 

1) Assessment and resuscitation: After securing two wide bore intravenous lines, fluid resuscitation should be started. 
Red blood cell transfusion should be considered after loss of 30% of the circulating volume. 

2) Immediately start continuous infusion of proton pump inhibitor (PPI); Omeprazole 80 mg bolus injection followed by 8 
mg/h intravenous infusion for 72 h is initiated. 

75% patients will stop bleeding with these measures alone. However but 25% will continue to bleed or will re-bleed in 
hospital 

3) Endoscopy is the first-line investigation following these measures in this high risk group of patients which will not only 
identify but treat the bleeding point. It should be performed within 24 hours of the initial presentation. 

Following are major signs of recent hemorrhage visible on endoscopy 


PEM MINEKO ongoing bleeding or re-bieeding 
28 


| Pulsatile or oozing hemorrhage 

i Fresh clot on ulcer 

_ Adherent clot on ulcer 
Visible vessel on base of ulcer 

| (e.g. dark/red spot/elevated tubular 
structure/defect in base of ulcer) 


Endoscopic control of hemorrhage 


In the presence of major signs of recent hemorrhage, endoscopic therapy that significantly reduces the risk of re- 
bleeding. Methods include the following: 


Endoscopic methods employed In ease oMa signs DLrecent hemorrhage 


| Method Description 

| Injection therapy Agents that are used include 
| 1) Adrenaline 

H 2) Ethanol 

| 3) Variceal sclerosants 
Heater probe 

| Placement of Clips 


| Use of Bipolar electrocoagulator 
| 
E 
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Use of Nd:YAG laser 
(neodymium: yttrlum-aluminum-garnet) 


Algorithm for the treatment of bleeding peptic ulcer: ASA = acetylsalicylic 
acid; EGD = esophagogastroduodenoscopy; O.R. = operating room; PPI = 
Proton pump inhibitor; PRBC = unit of packed red blood cells; PT = 
prothrombin time; PTT = partial thromboplastin time; Rx = treatment. 


Once hemostasis has been achieved by endoscopic therapy, pharmacological therapy is usually started/continued as 
follows 
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1) Acid suppression: Omeprazole 80 mg bolus injection followed by 8 mg/h intravenous infusion for 72 h is used with the 
aim of maintaining intra-gastric pH 26 (to stabilize clots and prevent re-bleeding). 

2) Tranexamic acid 

3) H. pylori eradication: As most common cause of duodenal/peptic ulcer is H. pylori, most surgeon initial H.pylori 
eradication therapy to address the root cause. Some surgeons however prefer to undergo H.pylori testing first and then 
initiate the eradication therapy if results are positive for H.pylori infection. 

4) Avoidance of non-steroidal anti-inflammatory drugs 


Reference: 


1) MRCS Pastest Essential Revision Notes. Page 113, 116 
2) Schwartz Principles of Surgery (10"' edition): Page 1067-1069 


1193) A middle aged patient after undergoing endoscopic control of bleeding duodenal ulcer, again presents with 
features suggestive of ongoing bleeding (8 units of blood transfused in 24 hours), What is the best treatment option in 
this case of falled endoscopic contro! leading to re-blecding duodenal ulcer? 


A) Re-endoscopy and application of heater prove 

B) Re-endoscopy and application of clips 

C) Continuous infusion of PPIs 

D) Angio-embolization 

E) Over sewing the bleeding vesse’, vegotomy 2nd py'croolasty 


Correct: E (Over sewing the bleeding vessel, vagotomy and pyloroplasty) 
As 8 units of blood have been tran: ‘usec! in 24 hours despite adequate endoscopic control of bleeding vessel, patient is 


likely having massive re-bleeding. Urgent operat: n is required with under-running (over-sewing) of bleeding 
| vessel. This is followed by vagotomy 2^4 d dure because most common underlying etiology for a duodenal 
| 
| 


ulcer is acid hypersecretion. Vagoiamy crease the acid output and thus decreases overall nsk of re-bleeding. 
Drainage procedure are with truncal yogutomy beca h truncal vagotomy there is lack of vagal innervation to 
stomach causing gastric stasis and consequent vomiting with aspiration of gastric contents. Drainage procedures 
employed are 

1) Pyloroplasty (a longitudinal incision over pylorus combined with transverse closure widens the pylorus and allows 
gastric drainage) 

2) Gastro-jejunostomy (Billroth type I!) is an alternative drainage procedure. 


| de 


Indications for Operative management 


Following are indications of operative exploration in case of bleeding duodenal ulcer 


Indications of operative exploration In tase of bleeding duodenal Ulcer = 


| 1) Massive hemorrhage unresponsive to endoscopic control. This occurs particularly in the presence of a spurting vessel found 

t ____ during endoscopy that does not stop with adrenaline. It is an absolute indication for emergency surgery. E a 

| 2) | Aorto-enteric fistula. invariably re-bieeas and hence isan apsolute indication for emergency surgery. oe z 

| 3) Transfusion requirement of more than 4-6 units of blood, despite attempts at endoscopic control. 

|____, This indicates massive ongoing blood loss. a 
4) | Recurrent hemorrhage after one or mare attempts at endoscopic control 


[5) Lack of availability of blood for transfusion : i =. 
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6) Lack of availability of a therapeutic endoscopist 
7) — Repeat hospitalization for bleeding ulcer 
8) Concurrent indications for surgery such as perforation or obstruction 


Types of operation for bleeding duodenal ulcer 


Operations performed for bleeding duodenal ulcer are: 


Operations performed for bleeding duodenal ulcer 


1) Over sewing of a bleeding ulcer (under running of bleeding vessel): Most commonly done. It is usually done without 
vagotomy initially but there is a higher rate of re-bleeding when performed alone, 
2) Over sew combined with Vagotomy + Drainage 


3)  Vagotomy and anterectomy 


eS 
we 
Operatian tor aaan pope ee 


—— 


“Add litelong PPI Distal gastrectomy" (see text) 
“Add TV for type 2-3 


‘orithm for operation for bleedin, tic ulcer: BMI = body mass index; Bx = biopsy; PPI = proton pump 
inhibitor; proc = procedure; TV = truncal vagotomy; TV/A = truncal vagotomy and antrectomy; TV/D = truncal 
vagotomy and drainage. 


Reference: 
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Schwartz Principles of Surgery (10" edition): Page 1064-1068 


1194) A middle aged patient after undergoing under- 
cunning (over sewing) of bleeding duodenal ulcer, 
again presents with features suggestive of re-bleeding, 
What is the best treatment option in this case? 


A) Re-endoscopy and application of heater probe 
B) Re-endoscopy and application of clips 

C) Continuous infusion of PPIs 

D) Under-run the bleeding vessel again 

E) Under-run the bleeding vessel with truncal 
vagotomy and anterectomy 


Correct: E (Under-run the bleeding vessel with truncal 


vagotomy and anterectomy) 


The two operations most commanly used {or ble 
duodenal ulcer are 

1) Over sewing of the ulcer usually without vagotomy 
or 

2) Vagotomy + anterectomy. 

Over sewing alone results in a higher re ule’ 
but a lower operative mortality at= In cove of ra 
bleeding following over sewing, veyotuny + 
anterectomy (V + A) can be done in coms nation with 
over sewing. 

1) If the patient is a high operative risk and V + Ais 
selected: larger bleeding duodenal ulcers must often be 
left behind in the duodenal stump In this situ 
suture hemostasis must be attained and a secure 
duodenal closure accomplished (like in apave scenario) 
2) If the patient is not a high operative risk and V + Ais 
selected: smaller duodenal ulcers are resected with the 
specimen. 

Right upper quadrant closed suction peritoneal 
drainage is important. Use of a feeding jejunostomy is 
also considered. A Billroth Il anastomosis reestablishes 
gastrointestinal continuity. 


ng rate 


Reference: 
Schwartz Principles of Surgery (10° edition): Poge 1064- 


1068 


1195) Which of the following is most common cause of 
acute severe/massive lower gastrointestinal bleeding? 
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A) Hemorrhoids 

B) Angiodysplasia 

C) Anal fissures 

D) Inflammatory bowel disease 

E) Diverticular disease/Diverticulosis 


Correct: E (Diverticular disease/Diverticulosis) 


The most common cause of massive lower Gl/per-rectal 
bleeding is diverticular disease. Hemorrhage i5 not 
usually associated with acute diverticulitis but occurs as 
a result of underlying diverticulosis. It most likely arises 
from rupture of a blood vessel involved in the herniated 
mucosa of a diverticulum, As the most common cause 
of acute lower gastrointestinal bleeding, accounting for 
up to 40% of cases, it is typically painless, with the only 
heralding symptom being the urge to defecate 


Reference: 


Essential Surgical Practice by Alfred Cuschieri (5° 
edition): Page 150, 962 


1196) A 44 year old patient presented with complain 
of on and off per-rectal bleeding. He had undergone 
multiple upper and lower GI endoscopies but they 
failed to show any result. Now patient has again 
presented to you, What is the next best step? 


A) Technetium labelled RBC scan 
B) Capsule endoscopy 

C) Colonoscopy 

D) Enteroclysis 

E) laparotomy 


Correct: A (Technetium labelled RBC scan) 


Patient is having “Obscure GI bleeding” which refers to 
Gl bleeding for which no source has been identified by 
routine endoscopic studies (esophago-gastro- 
duodenoscopy and colonoscopy). 

1) For persistent mild bleeding from an obscure GI 
source, push and capsule enteroscopy can be used. If 
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these examinations are non-diagnostic, then 99m Te- 
labeled RBC scanning should be performed and, if 
positive, followed by angiography to localize the source 
of bleeding. 

2) Patients who remain undiagnosed but continue to 
biced and those with recurrent episodic bleeding 
significant enough to require blood transfusions should 
then undergo exploration with intraoperative 
enteroscopy. 

3) Patients with persistent severe bleeding from an 
obscure source should undergo angiography to help 
localize the bleeding source. Push enteroscopy can also 
be attempted, but capsule enteroscopy is too slow to be 
applicable in this setting. If these examinations fail to 
localize the source of bleeding, exploratory laparoscopy 
or laparotomy with intraoperative enteroscopy is 
indicated. Intraoperative enteroscopy can be done 

| ee during either laparotomy or laparoscopy. 


. Reference: 
Schwartz Principles of Surgery (10° edition): Page 1168 


1197) Which of the following is an indication of 
surgical removal of drug pocket in smuggler? 


A) Refusal for per-rectal examination 

B) Refusal for iaxative administration 

C) Refusal of upper GI endoscopy 

D) Refusal of colonoscopy 

E) Leakage of drug pocket leading to acute drug 
toxicity 


Correct: E (Leakage of drug pocket leading to acute drug 
toxicity) 


The presentation to surgical units of patients carrying 
illegal drugs in the gastrointestinal tract is a frequent 
674 occurrence at hospitals sited close to international 
airports. Drugs, usually heroin or cocaine, are wrapped 
in cellophane packets or condoms. The packages are 
intracorporeally concealed by being swallowed or 
passed into the rectum. The majority of drug traffickers 
Carrying intracorporea| drug packages do not require 
any medical intervention. Recent reports have 
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Drug pockets inserted through the rectum, extending up 
into left colon, transverse colon and hepatic flexure 

suggested that these patients are best treated 

expectantly avoiding any operative procedures. 

However, the quantity of drug in any one of the 

ingested packets is usually above the toxic dose and 

acute drug toxicity, as well as bowel obstruction, can 

result in fatalities. 

For symptomatic patients, the two most common 

indications for surgical removal of drug packets are 

1) Bowel obstruction 

2) Acute drug toxicity. 

Bowel perforation and esophageal 

obstruction/perforation have appeared in the literature 

but are rare complications. 


Reference: 
Article on “Surgical mules: the smuggling of drugs in the 
gastrointestinal tract”: NCBI 


1198) Which of the following radiologic findings will 
denote proximal small bowel obstruction? 


A) Featureless loops 
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B) Haustral folds 

C) Valvulae conniventes 

D) Large rounded gas shadow in large bowel 
E) None of the above 


Correct: C (Valvulae conniventes) 


The proximal 40% of the small intestine is referred to as 
the jejunum and the remainder is the ileum There is no 
clear demarcation between these two, however small 
bowel does changes gradually in character from 
proximal to distal. The jejunum tends to have 

1) Awider diameter 

2) A thicker wall 

3) More prominent mucosal folds termed as valvulae 
conniventes. 


Reference: 
Bailey and Love (27" edition): Page 1241, 1283 


1199) Air-fluid levels in case of intasiina! obstruction 
are seen in which of the following? 


A) Erect chest radiograph 

B) Supine abdominal radiograph 
C) Supine chest radiograph 

D) Erect abdominal radiograph 
E) Lateral chest radiograph 


Correct: D (Erect abdominal radiograph) 


Initially gas shadows are visible in intestinal oostruction 
and the afterwards, air-fluid levels develop. Air-fluid 
levels are best seen in erect abdominal radiographs and 
are not seen in supine position. 


Reference: 
Bailey and Love (27° edition): Page 1288 


1200) Which of the following is the best to determine 
the level of obstruction in case of intestinal 
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obstruction? 


A) Erect chest radiograph 

B) Supine abdominal radiograph 
C) Supine chest radiograph 

D) Erect abdominal radiograph 
E) Lateral chest radiograph 


Correct: B (Supine abdominal radiograph) 


The level of obstruction is best determined in supine 
position. Most of the information can be obtained with 
supine abdominal X-rays except air fluid levels which 
are best seen erect abdominal X-rays. Hence erect 
abdominal X-rays are not necessary and are only 
ordered when doubt exists. 


Reference: 

1) Bailey and Love (27° edition): Poge 1288 

2) Article on “The value of the erect abdominal 
radiograph for the diagnosis of mechanical bowel 
obstruction and paralytic ileus in adults presenting with 
ocute abdominal pain”: NCBI 


1201) Which of the following is least likely position of 
the appendix encountered? 


A) Retrocecal 
B) Pelvic 

C) Paracecal 
D) Pre-ileal 
E) Post-ileal 


Correct: E (Post-ileal) 


Most common position of appendix encountered is 
retrocecal position (behind the cecum at 12 O clock 
Position). Second most common position is pelvic 
appendix. Least common position of appendix 
encountered ıs post-ileal and sub-cecal. 
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Retrocolic 
(12 o'clock 
position) 65.28% 


Retrocaecal/Retrocolic 
Pre-ileal 1.0% | 2 o'clock 
Postiileal 0.4% | Position 
7 Pre-ileal Paracolic 
Sp! lenie J (11 o'clock Terminal part of ileum 
Post-ileal sition) 2% 
P Promonteric (3 o'clock 


Promonteric ui 
position) < 1% 


A Pelvic 
Misapi (4 o'clock 
B  (6o'cdoc position) 31.01% 


Midinguinal position) 2% 


Diagrammatic representation of various positions of appendix (A) with thelr relative freguencies (B 


Reference. 
Clinically Oriented Anatomy by Keith L. Moore (6 edition): Page 264 


1202) A 40 year old man presents with signs and symptoms of peritonitis in the right lower quadrant. The clinical 
impression and supportive data suggest acute appendicitis. At exploration, however, a tumor is found. Frozen section 
suggests carcinoid features. Histopathology of specimen confirms the diagnosis, Which of the following is appropriate 
treatment for carcinoid tumor found at the base of appendix? 


A) Local resection 

B) Right hemicolectomy 

C) Chemotherapy 

D) Radiotherapy 

E) No further treatment needed 


Correct: B (Right hemicolectomy) 


Carcinoid tumors are most commonly found in the appendix and small bowel, where they may be multiple. They have a 
tendency to metastasize, which varies with the size of the tumor. Following are important aspects to be considered 
regarding carcinoid. 

1) Tumors less than 1 cm uncommonly metastasize and are adequately treated with an appendectomy. 

2) Tumors greater than 1-2 cm are more often found to be metastatic (usually to liver) and hence right hemicolectomy is 
appropriate. 

3) Tumor found at the tip and <1cm in size is usually treated with simple appendectomy due to low risk of metastasis 
4) Tumor found at the base is treated with right hemicolectomy. 

5) When metastatic lesions are found in the liver, they should be resected when technically feasible to limit the 
symptoms of the carcinoid syndrome. 

6) When extensive hepatic metastases are found, the disease is not curable. Only palliative surgery should be done. For 
example resection of the eppendix and cecum may be performed to prevent an early intestinal obstruction by locally 
encroaching tumor instead of a right hemicolectomy in patients with liver metastasis. 
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7) Spread of the carcinoid tumor into the serosal lymphatics does not imply metastatic disease and local resection is 


potentially curative. 


Some important clinical scenario with management are discussed below: 


Management of Carcinoid syndrome 


Clinical scenarlo 

Jom carcinoid tumor at the tip of appendix 

25cm carcinoid tumor at the base of appendix 

A 1.0-cm tumor of the mid-appendis with a 1-em firm, pale 
lesion at the periphery of the right lobe of the liver. 

A 3.5-cm tumor encroaching onto the cecum and extensive liver 
metastases 

A 0.5-cm tumor with serosal umbilication in the ileum. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 1258 


1203) A 40 year old man presents with si; 
symptoms of peritonitis in the right lo 
The clinical impression and supportive data suggest 
acute appendicitis. At exploration, however, a tumor is 
found. Frozen section suggests carcinoid features. 
Appendectomy is performed and histopathology of 
specimen shows 0.5cm carcinoid tumor found at the 
tip of appendix? 


A) Local resection 

B) Right hemicolectomy 

C) Chemotherapy 

D) Radiotherapy 

E) No further intervention needed 


Correct: E (No further intervention needed) 


Reference: 
Schwartz Principles of Surgery (10” edition): Page 1258 


1204) Which of the following neurotransmitters is 
most commonly produced in carcinoid syndrome? 


A) Metanephrine 
B) Endorphins 

C) Serotonin 

D) Angiotensin 
E) Glycine 


Correct: C (Serotonin) 


Management 

Appendectamy 

Right hemicolectomy | 
Hepatic wedge resection and appropriate bowel 
resection 

Cecectomy (palliative) 


Segmental ileal resection 


Carcinoid tumors can produce a number of vasoactive 
peptides, most commonly 5-hydroxytryptamine 
(serotonin), but also histamine, prostaglandins and 
kallikrein. 


Reference: 
Bailey and Love (27° edition): Page 1251 


1205) A 48 year old male patient underwent 
exploratory laparotomy that reveal acute necrotizing 
Pancreatitis. Pancreatic necrosectomy was performed 
and drain was placed in lesser sac. 3 days after 
Operation, continuous fluid was observed in drain 
(150-200ml/24hours). Analysis of fluid revealed high 
amylase levels of 25000 U/L (Normal: up to 140 U/L is 
upper limit). Which of the following is helpful in 
diagnosing the pathology and treating the 

obstruction? 


A) MRCP 

B) ERCP 

C) Fistulogeam 
D) CT-scan 

E) MRI 


Correct: B (ERCP) 


Management of these fistulae initially includes 
1) ERCP with/without pancreatic stenting is done. ERCP 
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not only defines the pancreatic duct anatomy and cause 
of ductal obstruction but also opens up the sphincter of 
Oddi, allowing pancreatic secretions to follow the 
natural path of least resistance. 

2) Percutaneous drainage of any fluid collections in or 
around the fistula. 

3) Initiation of total parenteral nutrition with bowel rest 
4) Initiation ot arti-secretory therapy (octreotide) 

5) Repeated CT scans. 

The majority of pancreatic fistulae will eventually hea! 
spontaneously. 


Reference: 
1) Schwartz Principles of Surgery (10° edition): Page 387 
2) Sabiston Textbook of Surgery (20" edition): Poge 339 


1206) A 13 year old child presents with complaint of 
bleeding per rectum. Per-rectal examination reveals 
presence of a polyp that is removed by polypectomy, 
Which of the following type of polyps falls in this 
category? 


A) Juvenile polyps 

B) Inflammatory polyps 

C) Villous adenoma 

D) Tubular adenoma 

E) Tubulo-villous adenoma 


Correct: A (Juvenile polyp) 


1) Juvenile polyps (cherry tumors) are benign, bright 
red, glistening pedunculated benign hamartomatous 
polyps composed of cystic dilations of glandular 
structures within the fibroblastic stroma of the lamina 
propria. 

2) They are the second most common cause of bleeding 
in patients younger than 20 years of age. 

3) Endoscopic removal (forceps or snaring) is necessary 
as they cause bleeding, pain, prolapse (during 
defecation) and intussusception. 

4) On histopathological examination, it has a unique 
structure having large mucus-filled spaces covered bya 
smooth surface of thin rectal cuboidal epithelium. 

5) When solitary, these polyps have virtually no 
tendency to malignant change. However autosomal 
dominant inherited syndrome of juvenile polyposis does 
Carry an increased risk of malignancy. 


Reference: 
Bailey and Love (27* edition): Page 1327 


1207) Which of the following types of polyps are 
considered pre-malignant/have the highest pre- 
malignant potential? 


A) Pedunculated polyp 
B) Tubular polyp 

C) Villous polyp 

D) Metaplastic polyp 
E) Hyperplastic polyp 


Correct: C (Villous polyp) 


Risk factors for malignancy in adenomas include: 

1) Size >2 cm (40% risk of malignancy). 

2) Presence of multiple polyps. 

3) Polyps with an increased villous component. Villous 
adenomas have a 30% to 40% risk for malignancy. 


Reference: 
Rapid Review of Pathology By Edward Goljan (5" 
edition): Page 517 


1208) A young female patient presented with fever 
and jaundice few days after a difficult complica’ 2d 
laparoscopic cholecystectomy. There is 
persistent/centinuous drainage of bile through -he 
operatively placed drain (300ml/hour). Which of the 
following is the best initial investigation to locas the 
site of bile leakage? 


A) Ultrasound scan 

B) CT-scan 

C) HIDA scan 

D) MRCP 

E) Percutaneous cholangiogram 


Correct: C (HIDA scan) 


The young female patient has likely suffered from 
iatrogenic bile duct injury. Bile leak occurs most 
commonly from 

1) Cystic duct stump 

2) Transected aberrant right hepatic duct 

3) A lateral injury to the main bile duct. 
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It usually presents with pain, fever, and à mild elevation 
of liver function tests. A CT scan or an ultrasound will 
show either a collection (biloma) in the gallbladder area 
or free fluid (bile) in the peritoneum, 

1) Bilious drainage through operatively placed drains or 
through the wounds is abnormal. The site of the bile 
leak can be confirmed noninvasively with a HIDA scan 
But it is a screening test and must be followed by ERCP 
to locate the exact site of leak and to place the stent if 
possible. 

2) In the jaundiced patient with dilated intrahepatic 
ducts, a percutaneous cholangiogram will outline the 
anatomy and the proximal extent of the injury and 
allow decompression of the biliary tree with catheter or 
stent placements, MRCP, if available, provides an 
excellent, non-invasive delineation of the biliary 
anatomy both proximal and distal to the injury 


Reference: 
1) Schwortz Principles of Surgery page 1332, 1333 
2) Bailey and Love (27” edition): Page 1204 


1209) A 37 year old male patient presonts with 
complaints of pain in lower abdomen and back, along 
with fever, malaise and weakness for past 20 doys. On 
examination, the patient is emaciated and toxic in 
appearance. There is a tender mass pslpable in rizht 
groin, extending both up and below the groin crease 
On compression, the swelling in lower groin can be 
emptied into the swelling above the groin and vice 
versa. What is your diagnosis? 


A) Right colon carcinoma 
B) Ameboma 

C) Ileocecal tuberculosis 
D) Psoas abscess 

E) Actinomycosis 


Correct: D (Psoas abscess) 


Patient is likely having Psoas abscess, a type of 
retroperitoneal abscess. 

The most common symptoms of retroperitoneal 
abscesses are as follows 

1) Abdominal or flank pain (60% to 75%) 

2) Fever with chills (30% to 90%) 

3) Malaise (10% to 22%) 
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4) Weight loss (12%). 

5) Patients may have referred pain to the hip, groin, or 
knee. 

6) With the decline of M. tuberculosis as a major 
pathogen in resource-rich countries, a psoas abscess 
was mostly found secondary to direct spread of 
infection from the inflamed + pertorated digestive or 
urinary tract. In recent years a primary psoas abscess 
due to haematogenous spread from an occult source is 
more common, especially in immunocompromised and 
older patients, as well as in association with intravenous 
drug misuse. 

Examination findings includes: 

1) tac fossa filled with a mass that is soft, tender, dull 
and compressible. 

2) There may be a fullness in the lumbar region which is 
increased by pressing on the mass in the iliac fossa, 

3) The swelling may extend below the groin. It may be 
possible to empty the swelling below the groin into the 
swelling above, and vice versa. 


Psoas Abscess 


4) Psoas sign is positive i.e. pain occurs with extension 
and internal rotation of the hip. Due to this reason 
patients often hold the hip flexed to relieve pain. 

CT scan is the best test for diagnosis. It demonstrates 
1) Alow density mass in the retroperitoneum, with 
surrounding inflammation. 

2) Gas may be present in as many as one third cases 
3) Location of the abscess can be found that can tell 
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about the relationship of abscess with contiguous 
organs and hence likely sources of the infection. 
Treatment of retroperitoneal abscesses includes 

1) Appropriate antibiotics 

2) CT-guided percutaneous drainage is preferred 

3) Incases not amenable to percutaneous drainage, 
open drainage is done by retroperitoneal approach. 


Reference: 

1) Norman Browse Introduction to Symptoms and Signs 
of Surgical Diseases: Page 429 

2) Sabiston Textbook of Surgery (20” edition): Page 
1110 

3) Bailey and Love (27° edition): Page 1065 


1210) Which of the following findings are positive in 
patient with psoas abscess? 


A) Anon-compressible tender swelling just above 
groin crease 

B) Pain on external rotation of hip joint 

C) Pain relief with hip flexion 

D) Pain relief with hip extension and internal rotation 
E) None of the above 


Correct: C (Pain relief with hip flexion) 


A) Pneumococcal vaccine 1 week prior to surgery 
B) Pneumococcal vaccine 2 week prior to surgery 


Following infections occur in a-splenic patients 


2) Hinfluenzae 
2) Neisseria meningitides 


1) Streptococcus pneumoniae (responsible for >50% cases) 


Examination shows iliac fossa filled with a soft, tender, 
dull, compressible mass. Tete may be a fullness in the 
lumbar region which is accentuated by pressing on the 
mass in the iliac fossa. The swelling may extend below 
the groin and it may be possible to empty the swelling 
below the groin into the swelling above, and vice versa, 
Pain with extension and internal rotation of the hip 
(psoas sign) is a common exam finding. Patients often 
hold the hip flexed to relieve pain. 


Psoas sign: Pain Is reproduced when affected hip is 
extended, Pain lies with the hip flexed to seek releif 
from pain, 


Reference: 
Norman Browse Introduction to Symptoms and 5!gns of" 
Surgical Diseases: Page 429 


1211) A young patient who is a diagnosed case of hereditary spherocytosis, is planned for elective open splenectomy- 
Which of the following is best option to prevent post-splenectomy sepsis? 


C) Pneumococcal, meningococcal vaccine 1 week prior to surgery 
D) Pneumococcal, meningococcal vaccine 2 week prior to surgery 
E) Pneumococcal, meningococcal and H.influenza vaccine 2 week prior to surgery 


Correct: E (Pneumococcal, meningococcal and H.influenza vaccine 2 week prior to surgery) 


These infections are termed overwhelming post-splenectomy sepsis (OPSS) and occur because macrophages in the 
spleen, that normally target these encapsulated bacteria are lost in a-splenic patients. Patient usually present with 
vomiting, nausea, headache, confusion and sometimes coma. Hence to prevent OPSS, following vaccination should be 
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done: 


Type of operation Vaccines to be given Timing of vaccination 


| Elective splenectomy Polyvalent pneumococcal, Administer two weeks prior to surgery 
Meningococcal, and Hemophilic vaccines 


Emergency splenectomy Polyvalent pneumacocral, Administer two weeks after the surgery ' 
meningococcal, and Hemophilic vaccines 


[i 
| 
| 
| 
| 


Antiblotic prophylaxis may also be necessary because of rapidly progressive nature of OPSS In children and 
immunocompetent adults, antibiotic prophylaxis should be given up to 5 years but inimmunocompromised adults, 
lifelong prophylaxis is required. 


Reference: 
Schwartz Principles of Surgery (10° edition): Poge 1437, 1438, 1445 


1212) Which investigation is used for pre-operative staging and planning for pseudomyxoma peritonei? 


A) Contrast enhanced CT scan 
B) MRI without contrast 

C) Fat suppression MRI 

D) Laparotomy 

E) None of the above 


Correct: C (Fat suppression MRI) 


When the diagnosis of Psuedomyxoma peritane! is suspected, confirmation of the disease is obtained by fat-suppressed, 
gadolinium-enhanced, breath-hold MRI after administration of dilute oral barium solution. This carries a higher 
diagnostic yield than non-enhanced MRI or CT scanning. The characteristic MRI features include thick-walled cysts and 
septa. Laparoscopy carries the highest diagnostic yield and provides an assessment of the extent of the disease and its 
pathological type (on biopsy). 


Reference: 
Essential Surgical Practice by Alfred Cuschieri (5" edition). Poge 475 


1213) Which of the following is true regarding volvulus? 


A) It most commonly occurs in cecum 

B) It most commonly occurs in sigmoid colon 

C) A primary volvulus is due to rotation of a segment of bowel around an acquired adhesion or stoma. 

D) The secondary form occurs secondary to congenital malrotation of the gut, abnormal mesenteric attachments or 
congenital bands. 


E) Primary volvulus is more common than secondary volvulus 


Correct: B (It most commonly occurs in sigmoid colon) 
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A volvulus is defined as twisting/axial rotation of a portion of bowel around its mesentery Causing obstruction 

1) If rotation 1s >180°: Luminal obstruction occurs 

2) If rotation is >360°: Vascular occlusion of mesentery occurs. 

The consequence of luminal and vascular obstruction, compounded by bacterial fermentation cause bowel distention, 
ischemia, gangrene and perforation. 

Sigmoid colon is the most common “spontaneous” volvulus seen in elderly because 

1) It has a long mesocolon. 

2) There ıs a narrow attachment of pelvic mesocolon 

3) The sigmoid colon is overload with fecal matter 

4) Diverticulitis in sigmoid colon is common in old age. After the attack of diverticulitis, adhesions are formed which can 
lead to sigmoid volvulus. 


Predisposing factors of Sigmoid Volvulus 


Reference: 
Bailey and Love (27° edition): Page 1284, 1285 


1214) A 44 year old male patient presented to surgical emergency with complaints of abdominal distention followed 
by abdominal pain, nausea and vomiting. No stool has been passed since the onset of these symptoms. On 
examination, abdomen is distended but no evidence of peritonitis is present. X-ray of abdomen shows “coffee-bean” 
sign while gastrograffin enema shows “Bird-beak” sign. What should be the management in this patient? 


A) Active observation 

B) Passage of rectal tube 

C) Endoscopic decompression 

D) Laparotomy and manual decompression 
E) Laparotomy and Hartmann’s procedure 


Correct: C (Endoscopic decompression) 
This patient is having acute intestinal obstruction due to sigmoid volvulus. 


Volvulus occurs due to twisting of an air-filled segment of the colon about its mesentery. Sigmoid colon is most 
commonly involved (90% of cases). 
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The symptoms of volvulus are those of acute bowel obstruction which are as follows: 
1) Abdominal distention 

2) Absolute constipation 

3) Nausea, and vomiting 

3) Symptoms rapidly progress to generalized abdorninal pain and tenderness. 

4) Fever and leukocytosis are signs of pangrene and/or perforation 

On imaging studies, sigmoid volvulus produces a characteristic bent inner tube/coffee bean/omega appearance, with 
the convexity of the loop lying in the right upper quadrant (opposite the site of obstruction). Gastrografin enema shows 
a narrowing at the site of the volvulus and 3 pathognomonic bird's beak sign 


Coffee bean slgn on Abdominal X-ray Coffee bean [for comparison) 
Management of sigmoid VONUIIS alu nnn cnn nnn 


Clinical scenario Management 
When there are nosignsof Endoscopic detorsion (using rigid or flexible sigmoidoscope) followed by insertion of rectal tube 
strangulation/ perforation (to maintain decompression) for at least 24 hours is usually employed initially. Repeat X-rays are 
[gangrene taken to ensure decompression i 
Following successful endoscopic detorsion, further management depends upon age of patient 
1) Young: Early elective sigmoid colectomy is required 
2) Elderly: Usually elective colectomy not recommended due to high mortality rate. However in 
case of recurrent episodes of volvulus, following treatment options are recommended 
A) Resection 
or 683 
B) Two-point fixation with combined endoscopic/ percutaneous tube insertion (gastrostomy tubes 
. are frequently used for this purpose). 


E camscamner 
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When there are signs of | Immediate surgical exploration should be done in case of clinical evidence of 
| strangulation/ perforation | 1) Gangrene, perforation (signs of peritonitis, rising temperature, leukocytosis) 
/yangrene | 2) In the presence of necrotic mucosa, ulceration, or dark blood noted on endoscopy examination 
| (suggestive of strangulation) 
IF dead bowel is present at laparotomy, a sigmoid colectomy with end colostomy (Hartmann’s 
| procedure) may be the safest operation to perform 


Reference: 
1) Bailey and Love (27" edition): Page 1295 


2) Schwartz Principle of Surgery (10" edition): Page 1219, 1220 
1215) Most common presentation in right sided colon malignancy is? 


A) Intestinal obstruction 
B) Weight loss 

C) Anemia/Bleeding 

D) Diarrhea 

E) Constipation 


Correct: C (Anemia/bleeding) 


Right-sided colon cancer tend to bleed chronically and present with iron deficiency anemia because 

1) Bowel diameter is greater than the left colon. 

2) Tumors may be polypoid or ulcerated in appearance. Both types are prone to bleeding. 

3) Intestinal obstruction is rare in right sided colon cancers except when circumferential involvement of intestines occur. 
Left sided colon cancer cause bowel stenosis leading to pencil thin stools and bowel obstruction by encircling bowel wall 
circumferentually. This occurs due to. 

1) Left colon has less diameter compared to right. 

2) The solid feces content does not permits free growth of tumor into the lumen, rather circumferential growth occurs. 


Sigmoid colon Circumfirential tumor mass causing Circular Napkin ring 
constnction and stenosis of large 
Intestinal lumen 


Left sided colon cancer; A: Virtual endoscopy view of sigmoid colon showing annular 
(circumfirential) constructive pattern of colonic adenocarcinoma that appears similar to napkin 
ring B: Napkin ring (for comparison) 
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On barium enema, “apple core sign’ is seen because af a narrow streak of barium passing through strictured segment as 
a result of napkin ring constriction. Rectal tumors may cause bleeding, tenesmus, and pain. 


Left sided colon cancer; A: Barium studies of bowel showing "Apple core sign” that Is similar in 
appearance to apple core, This results from very narrow streak of barium contrast material 
passing through the strictured colonic segment due to napkin ring constriction B: Apple core 
sign (for comparison) 


Reference: 
1) Schwartz Textbook of Surgery (10° edit 


2) Rapid Review Pathology by Edward Goljan (5 
3) Bailey and Love (27” edition): Pose 58 


edition)’ Page 905 


1216) At which of the following sites is pilonidal sinus Surgical Diseases: Page 463 
found in barbers/hair dressers? 


1217) A 70 year old female patient was operated for 


A) Inguinal region neck of femur fracture. On 5° post-operative day, she 

B) Natal cleft developed gradual abdominal distention and 

C) Lower lumbar region constipation. There is no abdominal guarding or 

D) Between fingers tenderness, On per-rectal examination, rectum is 

E) Inaxilla loaded with hard feces. A diagnosis of colonic pseudo- 
obstruction has been made. All conservative measure 

Correct: D (Between fingers) have been tried along with intravenous neostigmine. 


Which Is the next best step in management? 
Most common location of pilonidal sinuses are in the 


midline skin covering the sacrum and coccyx. However A) Loop colostomy 

they are also found elsewhere e.g. B) Exploratory laparotomy 

1) Between the fingers in hair dressers C) Diagnostic laparoscopy 

2) At the umbilicus. D) Endoscopic colon decompression 


E) Active observation 
Reference: 


Norman Browse Introduction to Symptoms and Signs of Correct: D (Endoscopic colon decompression) 
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This patient has Ogilvie syndrome also known as colonic 
pseudo-obstruction, There is no mechanical 
obstruction, rather reduced put motility is responsible 
(a-dynamic obstruction) which causes constipation and 
colonic dilation. Features are as follows 

1) Patients are often elderly and bedridden with 
reduced gut motility. 

2) Gradual distension of the abdomen occurs. Bowel 
sounds may remain and even sound obstructive. 

3) There is no/mild abdominal pain and there is no 
tenderness on examination (unless in late unmanaged 
cases when there is perforation and resultant 
peritonitis). 

4) Abdominal radiographs shows features similar to 
those in mechanical obstruction. A dilated caecum is 
usually evident (risk of rupture). Unlike in mechanical 
intestinal obstruction, gas may be seen in the rectum. 
5} It 1s important to rule out mechanical obstruction as 
this has major implications in management of patient. 
This is done using colonoscopy or a single contrast 
water-soluble barium enema or CT. 

Treatment is as follows: 


Mänagement ot Colonic pseudo-obstruction 


1) First stepis cessation of all medications contributing 
to gut hypomotility (anti-cholinergics, narcotics etc.) 


2) Strict bowel rest, intravenous hydration and 
correction of serum electrolytes are important. 

3) If these measures fail or cecum is dilated >10cm: V 
neostigmine is recommended (two doses are given 
maximally with ECG monitoring and patient sitting 
on commode) Sal 

4) If neostigmine fails, colonascopic decompression 
should be performed e 

5) Indications of laparotomy are: cecal perforation and 
peritonitis, imminent perforation (when cecal 
diameter is >14cm) A 

Reference: 

1) MRCS Pastest Essential Revision Notes: Page 230 


2) Bailey and Love (27° edition): Page 1297 


1218) Which of the following is most common site of 
carcinoid tumor? 


A) Stomach 
B) Small bowel 
C) Large bowel 


D) Appendix 
E) Lungs 


Correct: D (Appendix) 


Common locations for carcinoid tumors in the GI tract 
are as follows: 

1) Vermiform appendix is the most common site in the 
GI tract (40% of cases), Most commonly the tumor is 
found at the tip of appendix. These less commonly 
metastasize to liver, 

2) Small bowel (20% of cases) is second most common 
site. Majonty occur in the terminal ileum (15%). These 
commonly metastasize to the liver. 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition), 
Page 869 


1219) A patient is planned to be operated upon for 
elective removal of curable right colon carcinoma 
(cecal carcinoma). Which of the following proce dure is 
to be performed? 


A) Primary resection of tumor with end to end 
anastomosis 

B) Primary resection of tumor with end to end 
anastomosis and proximal diversion 

C) Standard right hemicolectomy 

D) Extended right hemicolectomy 

E) Subtotal colectomy 


Correct: C (Standard right hemicolectomy) 


In the curable elective cases, the aim is to perform wide 
resection of tumor with removal of regional lymphatics 
In obstructed emergency cases, the aim is primarily to 
relieve the obstruction preferably with a primary 
resection, but if not possible, then be followed by 
elective surgery (if necessary). 

In incurable cases, primary aim is to relieve the present 
or potential obstruction and alleviate symptoms. 


In the curable elective case: 
In the curable elective cases, the aim is to perform wide 
resection of tumor with removal of regional lymphatics 
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Management of curable, elective colorectal carcinoma 


Clinical scenario Management 

Non obstructed cancerof Treated by standard right 

the right colon hemicolectomy and primary 
{ileo colic) anastomos!s 

Non obstructed cancerof Treated by an extended right 

the transverse colon or  hemicolectomy 

splenic flexure 

Non obstructed cancer of — Treated by an anterior 

the sigmoid colon, resection 

upper/middle rectum 

Operable low rectal Treated by 

and anorectal tumors abdominoperineal excision 
and end colostomy 


Selected tumors may be treated by trans-anal excision. 


Types of Right hemicolectomy: A) Standard righe hewcolectony 
B) Extonded right hemicotecicmny 


Reference: 


MRCS Pastest Essential Revision Notes 


1220) Which of the following modalities is used to 
prevent the recurrence of rectal carcinoma after 
surgical resection? 


A) Adjuvant chemotherapy 

B) Neoadjuvant radiotherapy 
C) Adjuvant radiotherapy 

D) Neoadjuvant chemotherapy 
E) None of the above 


Correct: B (Neoadjuvant radiotherapy) 


When a tumor appears to be locally advanced (i.e. 
invading a neighbouring structure or threatening to 
breach the circumferential resection margin], the use of 
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neoadjuvant (preoperative) radiotherapy or 
chemoradiotherapy is usually considered. Long-course 
chemoradiotherapy 15 given as 5 fractions of 
radiotherapy combined with chemotherapy over a 6- 
week period The aim is to down-stage the cancer and 
increase the chances of a complete resection with clear 
oncological margins. Alternatively, preoperative ‘short: 
course’ (5 days) radiotherapy can be used if the 
resection margins are not threatened but the cancer is 
still at high risk for local recurrence (e.g. peri-rectal , 
lymph node involvement) 


Reference: 
Bailey and Love (27° editio); Page 1332 


1221) A young patient presented with complaints of 
on and off passage of black stools. He also gives 
history of central abdominal pain and Intermittent 
intestinal obstruction. On examination, multiple 
brown pigmented spots are seen around mouth, inner 
lip and buccal mucosa. Family history reveals that his 
father has been operated for so called “colonic polyps 
2years back. What is your clinical diagnosis? 


A) Melanasis coli 

B) Malignant melanoma 

C) Peutz-Jegher syndrome 

D) Cowden syndrome 

E) Familial adenomatous polyposis syndrome 


Correct: C (Peutz-Jegher syndrome) 


Peutz-legher syndrome is an autosomal dominant 
disease (STK11 on chromosome 19) characterized by 
following features 

1) Melanosis: Involving mouth, lips and buccal mucosa. 
Rarely digits and perineal skin may be involved 

2) Multiple hamartomatous polyps: In small bowel and 
colon. 

There a number of complications occurring in these 
patients including: 

1) Bowel obstruction 

2) Development of a range of cancers including bowel 
and breast carcinomas. 

Thus it is recommended to perform regular colonic 
surveillance (for the risk of bowel carcinoma) and 
encourage female patients to undergo breast and 
cervical screening (for risk of development of breast an: 
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cervical carcinoma). Note that despite the increased risk 
of malignancy in general, malignant change in the 
polyps themselves rarely occurs (these are 
hamartomatous polyps which are benign tumor-like 
malformation resulting from faulty development in an 
organ) and the polyps can be left alone unless they are 
the cause of symptoms. 

3) Self reducing intussusception 

Resection of polyps may be indicated for those that 
cause 

1) Heavy and persistent bleeding 

2) Recurrent bleeding 

3) Recurrent intussusception 


Reference: 
Bailey and Love (27° edition): Page 144, 1250 


1222) What is the recommended treatment for 
abdominal desmoid tumor? 


A) Surgical resection 

B) Chemotherapy 

C) Radiotherapy 

D) Hormonal therapy 

E) Wait and watch policy 


Correct: A (Surgical resection) 


Desmoid tumors of the abdominal wall are fibrous 
benign neoplasms originating from the musculo- 
aponeurotic structures of the antenor abdomen These 
are also termed as aggressive fibrosis and have a slightly 
higher incidence in female patients. These are usually 
seen in following subgroups of patients 

1) In patients with familial adenomatous polyposis 
(especially those with Gardener's syndrome) 

2) In postpartum women 

3) In surgical scars 

Radical resection with frozen section margins followed 
by immediate mesh reconstruction of any consequent 
abdominal wall defect is the most commonly 
recommended treatment. Recurrence rate is quite high 
(80%) if fibrosed margins are incompletely excised. 

For extensively infiltrative tumors, not amenable to 
surgical resection, following options are available 

1) Medical therapy with antineoplastic drugs: 
doxorubicin, dacarbazine, carboplatin. 


2) Addition of Imatinib to medical therapy 
3) Radiotherapy for palliation 


Reference; 


Schwartz Principles of Surgery (10" edition): Page 1454 


1223) A 6 year old female child presents with vomiting, 
severe abdominal pain and constipation, She is a 
known case of nephrotic syndrome. On examination, 
the abdomen is slightly distended, tender and rigid. 
Bowel sounds are absent. Laboratory analysis reveals a 
raised leukocyte count (20,000/mm3). What is your 
diagnosis? 


A) Tubercular peritonitis 

B) Biliary peritonitis 

C) Primary spontaneous peritonitis 
D) Viscus perforation 

E) Intussusception 


Correct: C (Primary spontaneous peritonitis) 


This child is suffering from primary spontaneous 
peritonitis. 

In patients of nephrotic syndrome, there is urinary loss 
of proteins including albumin causing 
hypoalbuminemia. This decreases the plasma oncotic 
pressure, resulting in generalized pitting edema and 
ascites. This ascites has low protein content and low 
levels of opsonins to counteract bacteria, Hence s at 
increased risk of infection in general. Transmigration of 
bacteria through the bowel occurs (without any 
apparent viscus perforation) into the ascitic fluid 
causing infection. 

Streptococcus pneumoniae is the most common 
pathogen in children while E. coli is the most common 
pathogen in adults. This is in contrast to peritonitis 
resulting secondary to viscus perforation in which there 
is poly-microbial infection. 

Clinical findings in primary peritonitis include fever, 
generalized abdominal pain, and rebound tenderness 
Laboratory analysis of peritoneal fluid diagnostic of 
primary spontaneous peritonitis includes 

1) WBC count >250 cells/mm3 with >25% of the cells 
representing neutrophils. 

2) Mono-microbial infection 
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Reference: 
Rapid Review Pathology by Edward Goljan (5" edition) 
Page 895, 896 


1224) A 60 year old male patient with a history of 
chronic liver disease presents to emerpency 
department with complaints of fever, generalized 
abdominal pain, vomiting and constipation. On 
examination, jaundice is ++, abdomen is distended, 
tense and tender with everted umbilicus and visible 
abdominal veins. Bowel sounds are not audible. 
Laboratory analysis reveals deranged liver function 
tests and increased leukocyte count (20,000/mm3). 
What is your diagnosis? 


A) Tubercular peritonitis 

B) Biliary peritonitis 

C) Spontaneous bacterial peritonitis 
D) Viscus perforation 

E) Intussusception 


Correct: C (Spontaneous bacteria! peritonitis) 


Spontaneous bacterial perttonit!s (58°) may present 
with abdominal pain, rebound tenderness. al 
bowel sounds and fever in a patient vath obvious 
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features of cirrhosis and ascites. 

Spontaneous bacterial pentonitis is an infection of the 
ascitic fluid without any evidence of intra-abdominal 
source (e.g. perforated viscus). Diagnostic paracentesis 
may show Cloudy fluid, Laboratory analysis of ascites 
may show neutrophil count above 250 « 106/L (almost 
invariably indicates infection), Escherichia coli is the 
most frequently found bacteria 

Note that in clinical practice, it is often necessary to 
differentiate SBP from other intra-abdominal 
emergencies such as peritonitis resulting from viscus 
perforation. This 1s essential because management is 
conservative for SUP while exploratory laparotomy is 
necessary for peritonitis secondary to viscus 
perforation 

Treatment of SBP should be started immediately with 
empiric antibiotics (first generation cephalosporin) 
Recurrence of SBP 1s common but recent evidence has 
shown that prophylactic administration of quinolones 
(such as norfloxacin or ciprofloxacin) can reduce this 
risk. 


Reference: 
Rapid Review Pathology by Edward Goljon (5" edition): 
Page 895, 896 


1225) A 15 year old male patient presented with mass in right lower abdomen for 1 day. A diagnosis of appendicular 
mass is made and patient put on conservativa Oschner Sherren regimen. After how much time, interval 


appendectomy is advised? 


A) 2 weeks 
B) 4 weeks 
C) 6 weeks 
D) 8 weeks 
E) 6 months 


Correct: C (6 weeks) 


In case of appendicular mass, if condition settles after conservative measures and percutaneous drainage (90% success 
rate), interval appendectomy is recommended because evidence suggest that there was a high rate of underlying 
neoplasm of appendix in those who had underwent interval appendectomy (particularly those over the age of 40 years). 
Interval appendectomy can be considered 6 weeks later for younger patients and 2-4 months later for older patients 


Reference: 
Bailey and iove (27° edition). Page 130, 1312, 1313 
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1226) A 37 year male patient presented to surgical 
emergency with complains of pain, vomiting and 
anorexia for past 2 days. He explains that initially the 
pain was perl-umbilical but then after a few hours 
shifted to right iliac fossa. There has been 2 episodes 
of vomiting following pain. On examination, there has 
a fever of 103 F with pulse 105/min. Abdominal 
examination is positive for tenderness and rebound 
tenderness in right illac fossa. Careful palpation 
reveals a mass in right iliac fossa, What is your clinical 
diagnosis? 


A) Ureteric colic 

B) Carcinoma of caecum 

C) Acute uncomplicated appendicitis 
D) Acute pyelonephritis 

E) Appendicular abscess 


Correct: E (Appendicular abscess) 


According to Alvarado scoring system, patient is having 
a score of 7 out of 10 which is strongly indicative of 
acute appendicitis. High grade/spiking fever and pulse 
with a mass in right iliac fossa ts indicative of acute 
appendicitis complicated by appendicular abscess. In 
uncomplicated acute appendicitis, there are very few 
episodes of vomiting (1-2), low grade fever (37.2-37.7 
C), pulse rate between 80-90, a short history and rigidity 
rather than a mass in right iliac fossa. 

Due to delayed presentation in case of acute 
appendicitis, a mass ıs formed in right iliac fossa 
composed of greater omentum and loops of small 
bowel becoming adherent to the inflamed appendix (to 
wall off the spread of peritoneal contamination). This 
phlegmonous mass is termed appendicular abscess. 
Pre-operatively if an appendicular mass in encountered, 
conservative treatment is employed. Oschner-Sherren 
regimen is initiated which is as follows 


Oschner-Sherren regimen 


1) Nil by mouth 

2) Intravenous fluid resuscitation 

3) Passing nasogastric tube (aspirations) 

4) Intravenous antibiotic therapy (cephalosporin, 
aminoglycoside and metronidazole) 

5) Repeated measurements of dimensions of mass 
(using pencil to mark the mass) and abdominal 


examination to look for spreading signs of 
inflammation) 

6) Vital monitoring (4 hourly) 
| 7) _ Intake, output charting 

8) Contrast enhanced CT scan 


If on CT scan, abscess is found, the preferred method of 
choice is percutaneous (ultrasound/CT-guided) 
drainage. Clinical improvement is usually noted in 24-48 
hours, 

Following is the criteria for stopping conservative 
treatment 

1) A rising pulse rate 

2) Increasing/spreading abdominal pain 

3) Increasing size of mass 

In these circumstances of clinical deterioration 
(indicative of spreading peritonitis), early laparotomy 
(though a midline incision) is indicated. In case if during 
laparotomy, an appendicular abscess is encountered, it 
should be drained. 

In case if condition settles after conservative measures 
and percutaneous drainage (90% success rate), interval 
appendectomy is recommended. Evidence suggest that 
there was a high rate of underlying neoplasm of 
appendix in those who had underwent interval 
appendectomy (particularly those over the age of 40 
years). 


Reference: 
Bailey and Love (27° edition): Page 1310-1313 


1227) What is the most appropriate initial 
management of appendicular mass in a clinically stable 
patient presenting after 10 days? 


A) Conservative management 

B) Emergency open appendectomy 

C) Emergency laparoscopic appendectomy 
D) Exploratory laparotomy 

E) None of the above 


Correct: A (Conservative management) 


Management of an appendix mass 

If an appendix mass is present and the condition of the 
patient is satisfactory, the standard treatment is the 
conservative Ochsner-Sherren regime which is given 
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` NII by mouth 

Intravenous fluid resuscitation 
Passing nasogastric tube (aspirations) 
Intravenous antibiotic therapy (cephalosporin, 
aminoglycoside and metronidazole) 
Repeated measurements of dimensions of mass 
(using pencil to mark the mass) and abdominal 
examination to look for spreading signs of 
inflammation) 

| 6) Vital monitoring (4 hourly) 

7) Intake, output charting 
8) Contrast enhanced CT scan 


If on CT scan, abscess is found, the preferred method of 
choice is percutaneous (ultrasound/CT gwded) 
drainage. 

This conservative strategy is adopted because 

1) It is impossible to find appendix in such inflammatory 
condition 

2) If inadvertent dissection is carried out ‘0 find 
appendix, there is a risk of development of fecal fistula 
later on. 

Thus for these reasons, it is wise to adopt a 
conservative, non-operative program However if 
following criteria is fulfilled, urgent midline laparotomy 
is indicated. 

1) A rising pulse rate 

2) Increasing/spreading abdominal pain 

3) Increasing size of mass 

In case if condition settles after conservative measures 
and percutaneous drainage (90% success rate), interval 
appendectomy is recommended. Evidence suggest that 
there was a high rate of underlying neoplasm of 
appendix in those who had underwent interval 
appendectomy (particularly those over the age of 40 
years). 


Reference: 
Bailey and Love (27" edition): Poge 1310-1313 
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1228) A 55 year old male presented with complaints of 
dizziness and occasional shortness of breath for past 
few weeks. He also complaints of anorexia and 
significant weight loss. There is no history of altered 
bowel habits, On examination, patient is anemic and 
there is a firm-hard mass with irregular surface in right 
iliac fossa. Laboratory studies reveal hemoglobin levels 
of 6p/dL. Which of the following diagnosis should be 
kept in mind? 


A) Ameboma 

B) Actinomycosis 

C) Appendicular mass 
D) Cecal carcinoma 

E) lleo-cecal tuberculosis 


Correct: D (Cecal carcinoma) 


Right sided colon cancers commonly depict occult 
bleeding thus frequently presenting with chronic iron 
deficiency anemia. As in this case, old age (55 years) 
combined with anorexia, weight loss and features of 
anemia (shortness of breath, dizziness, hemoglobin 
levels 6g/dl) along with a hard irregular mass in right 
iliac fossa point towards a malignant pathology (cecal 
carcinoma). Left sided colon cancers can also present 
with bleeding but they usually present with intestinal 
obstruction. 

An ameboma should be suspected when a patient from 
an endemic area with generalized ill health and pyrexia 
has a mass in the right iliac fossa. There is usually a 
history of blood-stained mucoid diarrhea. Such a patient 
is highly unlikely to have a carcinoma because altered 
bowel habit is not a feature of right-sided colonic 
carcinoma. 

Appendicular mass should be suspected in patients with 
history of acute appendicitis with delayed presentation 
to hospital. 

lleo-cecal tuberculosis usually causes strictures and 
presentation is more commonly with intestinal 
obstruction. 


Reference: 
Bailey and Love (27° edition): Page 58, 1017, 1310-1313 
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1229) Which of the following is the most reliable 
change seen in peripheral blood film following 
splenectomy? 


A) Spherocytes 

B) Howell-Jolly bodies 
C) Siderocytes 

D) Target cells 

E) Thrombocytosis 


Correct: B (Howell-Jolly bodies) 


Howell-Jolly bodies are nuclear remnants in red blood 
cells. 1-2 % nucleated red blood cells enter circulation 
from marrow. These nuclear remnants are removed by 
spleen normally. When splenectomy is carried out, 
these nucleated red cells accumulate and are detected 
as Howell-Jolly bodies (visible in Wright-Giemsa stained 
blood), These are most hematological characteristic 
finding indicating hyposplenism. 

Other findings are explained below 


Hematologic changes observed atter splenectomy 


Cellline Cellsubtypes Changes Percentage 
observed (%) 
Red Howell-lolly Increased 100% E 
blood bodies (Most 
cells characteristic 
finding) 
Target cells Increased Almost 100% 
Siderocytes Increased 25% g 
Heinz bodies Increased 9 = 
MCV, No change 
hemoglobin 
White Natural killer Increased 55% 
blood cells 
cells lymphocytes Increased 35% 
Monocytes Increased — 30% 
Eosinophils Increased 26% 
Basophils Increased 20% 
Platelets - Increased Remains i 
(Marked elevated to 
increase in >400,000/ul 
immediate in 40-50% 
post- patients 
splenectomy 
period) 


Reference: 
The Complete Spleen: Structure, Function, and Clinical 
Disorders: by Anthony J. Bowdler: Page 157 


1230) Which of the following is a recognized 
complication after splenectomy? 


A) Coagulopathy 

B) Thrombocytopenia 

C) Acute respiratory distress syndrome 
D) Pleural effusion 

E) None of the above 


Correct: D (Pleural effusion) 
Complications of splenectomy may be classified as 


pulmonary, hemorrhagic, infectious, pancreatic, and 
thromboembolic. 


Complications following splenectomy 


Type of Description 
complications 
Pulmonary These are most common cause of 


post-operative morbidity and includ: 
1) Atelectasis (most commonly of left 
lower lobe) 
2) Pleural effusion 
3) Pneumonia 
Hemorrhagic It can be 
1) Intraoperative 
2) Post-operative: occurring in 2-5% 
cases, presenting as sub phrenic 
hematoma 
These include 
1) Overwhelming post-splenectomy 
_ infection (OPS!) 
2) Sub phrenic abscess 
3) Wound infection 
Injury to adjacent Following are susceptible to damage 
organs during splenectomy 
1) Splenic flexure of the colon 
2) Greater curvature of the stomach 
3) Tail of the pancreas (can lead to 
pancreatitis, pseudocyst, and 
pancreatic fistula post-operatively) 
Thrombo-embolic Thrombocytosis occurring after 
splenectomy predisposes an 
individual to deep venous thrombosis 
and pulmonary embolism. 


Infectious 
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T Miscellancous Trocar site herniation (in laparoscopic 
splenectomy) 
Wound infection 

I Prolonged ileus 

Reference: 


1) Kirk’s General Surgical Operations (6" edition); Page 333 
2) Schwartz Principles of Surgery (10° edition): Page 1444 


1231) Which of the following is an acceptable method 
for detecting early recurrence of calo-rectal cancer? 


A) Colonoscopy 

B) CT-scan 

C) Fecal occult blood test 

D) Carcinoembryonic antigen 
E) MRI 


Correct: D (Carcinoembryonic antigen) 


Serial CEA levels after surgical removal of co'orectal 
carcinoma are followed in order to early 
recurrence of colorectal cancer. M 2 bast 
means for detecting local recurrence in zase of rectal 
carcinoma. 


Reference: 
Schwartz Principles of Surgery (19° edition): Page 1181- 
1183 


1232) A 40 year old man was discovered ta have a 
cancer of hepatic flexure colon. Upen exploratory 
laparotomy, an additional finding of a 3 cm metastasis 
is on to the edge of the right lobe of the liver is noted. 
What is the most appropriate course of action? 


A) Right hemicolectomy alone 

B) Right hemicolectomy with postoperative radiation 
therapy to the liver 

C) Right hemicolectomy with local resection of the 
liver metastasis 

D) Closure of the abdomen followed by chemotherapy 
E) A diverting ileostomy should be performed and 
further imaging obtained 
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Correct: C (Right hemicolectomy with local resection of 
the liver metastasis) 


Following are important aspects of liver metastasis 
resection 

1) After combined resection of primary colo-rectal 
cancers and resectable Iver metastasis, there isan 
additional 5-year survival benefit of 25%. 

2) Adequate local resection should be carried out 
whenever no extra-hepatic disease is found and the 
hepatic lesion is technically removable. Surgery can take 
form of limited wedge resection or partial hepatectomy. 
3) I there are multiple hepatic metastasis, cryotherapy 
and radiofrequency energy can be used. 


Reference: 
Boiley and Love (27* edition): Poge 150 


1233) What is the appropriate management for 
patient of chronic pancreatitis having chronic 
epigastric pain with a dilated main pancreatic duct 
(6mm) containing multiple beaded filling defects? 


A) Distal pancreatectomy 

B) Lateral (Side-to-side) pancreatico-jejunostomy 
C) Endoscopic sphicterotomy and stone retrieval 
D) Whipple operation 

E) Berger operation 


Correct: B [Lateral (side-to-side) pancreatico- 
jejunostomy] 


Puestow procedure (longitudinal, or side-to-side Roux- 
en-Y pancreaticoj2junostomy) has been shown to be 

effective for pain relief especially when the maximum 
duct diameter is 6 mm. Tue success in pain relief after 
the Puestow-type decompression procedure has been 
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reported to be as high as 75-85% in first few years after 
surgery. 

Other treatment option includes endoscopic removal of 
pancreatic duct stones followed by prolonged 
pancreatic duct stenting but randomized clinical trials 
have shown that surgical management (Puestow 
procedure) of pancreatic duct stones and stenosis is 
superior to endoscupic treatment. 


Reference: 
Schwartz Principles of Surgery (10" edition): Page 1383- 
1385 


1234) A 50 year old patient presents to surgical 
emergency with acute abdomen. There is history of 
peri-umbilical pain that radiated to right iliac fossa 2 
days back for which patient did self-medication. Few 
hours back, the pain became generalized with 
abdominal rigidity and pain aggravation on movement. 
A diagnosis of perforated appendix leading to 
peritonitis is suspected. Which of the following is 
correct regarding perforated appendix? 


A) Incidence of perforated appendix is maximum 
between ages of 20-35 years 

B} Right iliac fossa incision is preferred 

C) Lower midline incision is preferred 

D) There is low rate of post-operative wound infection 
E) Antibiotics should be given for 2-3 days 
postoperatively 


Correct: C (Lower midline incision is preferred) 


In elderly patients, a number of pathologies can mimic 
acute appendicitis. Hence differentials must be 
considered which include 

1) Perforating carcinoma of the caecum 

2) Diverticulitis 

in case of doubt, lower midline incision should be used 
in order to carry out a full examination of the peritoneal 
Cavity. 

If on exploration, perforated appendix is found with 
purulent peritonitis, appendectomy should be carried 
Out. All the pus and debris be removed followed by 
Copious lavage with warm saline to cleanse the 
abdomen. Drain should be placed and skin should be 
left open. Post-operatively, these patients with 
perforated appendix should be given full S-day course 


of broad-spectrum antibiotic and metronidazole (due to 
high risk of wound infection). 


Reference: 

1) Kirk’s General Surgical Operations (6" edition): Page 
106, 109 

2) Schwartz Principles of Surgery (10" edition): Page 149 


1235) Which of the following is optimal initial 
treatment option for recurrent typhoid fever due to 
chronic carrier state? 


A) Chloramphicol 

B) Co-trimoxazole 

C) Fluoroquinolones 

D) Extended spectrum cephalosporin 
E) Cholecystectomy 


Correct: C (Fluoroquinolones) 


Following are important aspects in the management of 
typhoid fever. 

1) Typhoid disease is initially managed by antimicrobial 
drug therapy as follows 


typhoid (enteric) fever E | 
Drug Description 
These are usually the drug of choice 
(ciprofloxacin). 
They are given for 5-7 days in 
uncomplicated infection and for 14 
P days in severe infection. 
Extended spectrum These include intravenous 
cephalosporin administration of ceftriaxone o! 
cefotaxime. 
Usual starting dose is 2g IV twice 
daily for 7 days. But in case of drug 
resistant strain, doubling the dose 
Í can prove effective (4g IV twice 
daily for 14 days) 5 
Used in quinolone resistant cases 


Fluoroquinolones 


-Azithromycin 


2) Chronic carriers are managed as follows 


Management of chronic carrier state In case of typ! 
Infection 
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Chronic carrier state Is quite difficult to eradicate 
with antimicroblal therapy. However administration 
of ciprofloxacin (750 mg twice daily for 4 weeks) has 
proven to be highly efficacious 

Those resistant to antimicrobial therapy are treated 
by cholecystectomy (as Salmonella typhi colonies 
bile and pall bladder) 


Reference: 
1) Davidson Principles of Medicine, Page 340 


2) Current Medical Diagnosis and Treatment: Page 1469 


1236) Which of the following is optimal treatment 
option for recurrent typhoid fever dus to chronic 
carrier state resistant to drug therapies? 


A) Chloremphicol 

B) Co-trimoxazole 

C) Fluoroquinolones 

D) Extended spectrum cephalosporin 
E) Cholecystectomy 


Correct: E (Cholecystectomy) 


Reference: 


1) Davidson Principles of Medicine. + 39e 340 
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2) Current Medical Diagnosis and Treatment; Page 1469 


1237) Which of the following is cause of massive lower 
GI bleeding in elderly patients? 


A) Hemorrhoids 

B) Anal fissure 

C) Ulcerative colitis 

D) Diverticular disease 
E) Colon carcinoma 


Correct: D (Diverticulum) 


Bleeding from a diverticulum usually occurs due to 
erosion of the peri-diverticular arteriole causing massive 
hemorrhage. Most significant lower gastrointestinal 
hemorrhage occurs in elderly patents in whom both 
diverticulosis and angiodysplasia are common, hence 
making it difficult to identify the exact source of 
bleeding source. However in 80% of patients, bleeding 
stops spontaneously. 


Reference: 
Schwortz Principles of Surgery (10°): Page 1203 


1238) A 70-year-old man presenting with ion; «teodiny grade 3 hemorrhoids, underwent open hemorrhoidectomy. 
The patient passed stools on subsequent day 2nd the, ¢ was no bleeding per rectum. On day 8, he complained of dull 
aching upper abdominal pain. Or: physical exarnination, ne abdomen was soft and there was mild tenderness in the 
epigastric region. Subsequently, he dcweloped high temeerature with chills and rigors. There was no pain in the 
perianal region and per rectum examination was normal. Leucocyte count rose to 12*109/L and there were toxic 
changes on peripheral smear. Blood culture grew Staphylococcus aureus. Liver enzymes were mildly elevated. 
Coagulation profile was deranged. What is your clinical diagnosis? 


A) Amebic liver abscess 
B) Portal pyemia 

C) Septic shock 

D) Acute cholecystitis 
E) Acute pancreatitis 


Correct: B (Portal pyemia) 


Causes of portal pyemia include 


1) Intra-abdominal infection, such as diverticulitis and appendicitis (most common cause) 
2) Ascending infection from the pelvic region (in the form of embolization from septic foci) 


3) Inflammatory bowel disease 
4) Intestinal obstruction 
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5) Infected pancreatic necrosis 

6) Suppurative infections of biliary tree 

Portal pyemia classically presents with following clinical features: 

1) Upper abdominal pain: insidious in onset, gradually progressing, predominantly over epigastrium and right 
hypochondrium, 

2) Fever and jaundice are very common symptoms. 

3) Some cases may present dramatically with acute onset high-spiking fever, abdominal pain, confusion and renal 


failure. 

Complications of portal pyemia include 

1) Rupture into the liver causing liver abscess and empyema j 
2) Venous infarction of the bowel and portal hypertension (compression of the hepatic vein or inferior vena cava causing 
Budd-chiari syndrome) 

The investigation of choice is CT of the abdomen which will demonstrate presence of gas along with a portal thrombus, 
Treatment is to be started as soon as clinical diagnosis is made. 

1) Mainstay of treatment are administration of intravenous antibiotics, fluid resuscitation and anticoagulation. ‘ 
2) This must be followed by surgical resection of the septic source (e.g. drainage of liver abscess or other local focus of 
infection). Surgical intervention includes: Percutaneous drainage, if that is not possible, or fails, laparotomy and 


washout. 
3) Screen for underlying thrombophilia should be considered. i 


Reference: 


Article on “Portal pyemia secondary to open hemorrhoidectomy: need for prophylactic broad spectrum antibiotics”: NCBI 


1239) An elderly patient who ls known case of diverticular disease, presents to surgical emergency with complaints of 
severe generalized abdominal pain. X-ray shows free air in peritoneal cavity. A diagnosis of perforated diverticulum 
leading to peritonitis is made. What is the most appropriate management in this hemodynamically unstable pe tient? 


A) Laparotomy, resection of affected segment and primary anastomosis 

8) Laparotomy, resection of affected segment and end colostomy 

C) Laparotomy, resection of affected segment, primary anastomosis and proximal diversion loop ileostomy 
D) Laparoscopic drainage and primary repair 

E) None of the above 


Correct: B (Laparotomy, resection of affected segment and end colostomy) 


Complicated diverticulitis includes diverticulitis associated with: 

1) Abscess 

2) Obstruction 

3) Diffuse peritonitis (free perforation) 

4) Fistulas between the colon and adjacent structures. 

Hinchey staging is used to classify the severity of complicated diverticulitis. 


Hinchey staging system for classifying the severity of Complicated Diverticulitis 


Hinchey stage Description j 
Stage | Colonic inflammation with an associated pericolic/mesenteric abscess l 
Stage II Colonic inflammation with a retroperitoneal or pelvic abscess {| 
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Management depends upon clinical condition of patient and degree of peritoneal contamination. 697 
g! 


1) In hemodynamically stable patients presenting to emergency department: Conservative management with parenteral 
antibiotic is preferred in smaller abscesses (<2cm). Percutaneous drainage (CT guided) is best for larger sized abscess. 
This will obviate the need for laparotomy in emergency condition which is then carried out as an elective procedure 
decreasing the overall morbidity and mortality risk. 

2) Urgent emergency laparotomy is required in following conditions: 
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Clinical scenario 


Patient is hemodynamically stable currently but the abscess 
(stage I/II) are not amenable to percutaneous drainage. 


If after percutaneous drainage, the hemodynamically stable 
patient fails to improve and condition deteriorates 


If the patient presents with free intra-abdominal air or 
peritonitis (Stage III/IV) 


Reference: 
Schwartz Principles of Surgery (10” edition): Page 1202 


1240) A middle aged male patient presented to OPD 
for follow up after resection of colon carcinoma 3 
months back. Which of the following should be 
advised to check for recurrence of tumor? 


A) MRI 

B) CT scan 

C) Ultrasound 

D} Carcincembryonic antigen (CEA) levels 
E) Barium swallow 


Correct: D [Carcinoembryonic antigen (CEA) levels} 


CEA level measurements alone can be as effective as 
regular imaging. These can accurately predict recurrent 
disease. As colorectal carcinoma frequently 
metastasizes to liver, measurement of levels of alpha 
fetoprotein and imaging of liver (ultrasound and CT 
scan) can be helpful in early diagnosis. 


Reference: 
Bailey and Love (27 edition): Page 1266 


1241) Which of the following investigations should be 
performed for multiple perianal fistulas? 


A) Ultrasound 
B) CT scan 

C) MRI 

D) Fistulogram 
E) Biopsy 


Emergency Surgical management of Sigmoid Diverticulitis 


Management 
Sigmoid colectomy followed by primary anastomosis 


Sigmoid colectomy followed by primary anastomosis or end 
colostomy (Hartmann procedure) depending upon hemodynamic 
status of patient and extent of peritoneal soiling/peritonitis 


Sigmoid colectomy followed by end colostomy (Hartmann 
procedure) 


Correct: C (MRI) 


Features of a complex fistula include the following: 

1) Recurrent trouble after surgery 

2) Multiple external openings 

3) Induration felt above puborectalis 

4) Probe from external opening passes upwards ins:2ad 
of to anus 

MRI (or the use of intraoperative methylene blue) s 
useful for delineating the anatomy of these complex 
fistulas with secondary tracts which can help in thei’ 
surgical management. 


Reference: 
MRCS Pastest Essential Revision Notes: Page 362,363 


1242) An elderly male diabetic patient with poor 
perianal hygiene presented to surgical OPD with 
complains of severe anal pain and fever for last 6 days. 
Digital rectal examination reveal a painful tender 
swelling just at the anal verge. What is your diagnosis? 


A) Anal fissure 

B) Anal carcinoma 

C) Perianal abscess 

D) Levator ani syndrome 

E) Ulcerative proctitis 
Correct: C (Perianal abscess) 


Infection of an anal gland results in the formation of an 
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abscess, This abscess enlarges and spreads along one of 
Several planes in the perianal and perirectal spaces, A 
perianal abscess is the most common manifestation. It 
can spread through the external sphincter below the 
level of the puborectalis producing an ischio rectal 
abscess. 

Most common presenting complaint of perianal abscess 
is a severely painful swelling, at anal verge. More severe 
presentations include fever, urinary retention, or lile 
threatening sepsis. The diagnosis can usually be made 
with physical exam alone (either in the office or in the 
Operating room). However, complex or atypical 
presentations may require imaging studies such CT or 
MRI (to fully delineate the anatomy of the abscess) 
The management of anorectal abscesses requires 
incision and drainage. If the diagnosis 1s doubtful, an 
examination and drainage under anesthesia are often 
the most expeditious ways both to confirm the 
diagnosis and to treat the problem 


Reference: 
Schwartz Principles of Surgery (10 edit on): Poge 1227, 


1228 


1244) A middle aged patient present 
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1243) Which of the following anorectal abscesses 
spreads to other sites as well? 


A) Ischiorectal abscess 

B) Intersphincteric abscess 
C) Perineal abscess 

D) Pelvic abscess 

E} Supralevator abscess 


Correct: A (Ischiorectal abcess) 


Anischiorectal abscess causes diffuse swelling in the 
ischiorectal fossa that may involve one or both sides, 
forming a “horseshoe” abscess. Simple ischiorectal 
abscesses are drained through an incision in the 
overlying skin. Horseshoe abscesses require drainage of 
the deep postanal space and often require 
counterincisions over one or both ischiorectal spaces. 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 1227 


ad wiin complains of pain during defecation. On examination a peri-anal 


fluctuant and extremely tender swelling iż nalr ahto What is the treatment of this condition? 


A) Observation for 4 weeks 
B) Incision and drainage 

C) Intravenous antibiotics 
D) Intravenous analgesia 
E) Lord’s anal dilatation 


Correct: B (Incision and drainage) 


Patient is most likely having perianal abscess. Incision and drainage is the treatment. 


Reference: 


Schwartz Principles of Surgery (10° edition): Page 1227, 1228 


1245) Which of the following is preferred treatment 
for a patient diagnosed with subphrenic abscess, 5 
days after an exploratory laparotomy done for repair 
of perforated duodenal ulcer? 


A) Intravenous fluids and antipyretics 
B) Intravenous antibiotics 
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C) Image guided percutaneous drainage 
D) Open exploration and placement of drain 
E) None of the above 


Correct: C (Image guided percutaneous drainage) 


The modern management of an abscess is by 
radiological diagnosis (using ultrasound or CT guidance), 
followed by percutaneous drainage. 


Reference: 
Bailey and Love (27° edition): Page 1056, 1057 


1246) A 47 year old patient is planned for an elective 
colorectal surgery for colonic carcinoma. Which of 
following holds true regarding pre-operative 
preparation of this patient? 


A) Mechanical clearing only 

B) Mechanical clearing and pre-operative single dose 
of antibiotic to cover gram positive and gram negative 
bacteria 

C) Mechanical clearing and pre-operative multiple 
dose of antibiotic to cover gram positive and gram 
negative bacteria 

D) Mechanical clearing and postoperative systemic 
antibiotics for 5-14 days 

E) No preparation needed 


Correct: B (Mechanical clearing and pre-operative single 
dose of antibiotic to cover gram positive and gram 
negative bacteria) 


Following pre-operative preparetion are done for 
elective colorectal surgery for colorectal carcinoma 

i) Mechanical bowel preparations are given prior to 
surgery to clear fecal materal from bowel lumen. These 
include ora! preparations like mannitol and 
polyethylene glycol. The basic purpose is to decrease 
the risk of spillage of feces into peritoneal cavity, to 
decrease wourd infection and to allow for anastomosis 
of gut to heal. These are used in case of rectal surgeries, 
however they are no longer used in colonic surgeries. 

ii) Intravenous prophylactic antibiotic is given just 
before start of surgery (within one hour of surgical 
incision) to decrease rate of wound infection. Single 
dose ıs as effective as multiple doses. Gut flora 
contains; Anaerobes (Bacteroides fragilis), Gram 


negative bacilli (especially E.coli), and Gram positive 
cocci (Enterococci). Following, antibiotics can be given: 
Cefoxitin, cefotetan, ertapenem or combination of 
cefazolin and metronidazole. 

iil) For prevention of deep venous thrombosis: Anti- 
embolism stockings and prophylactic subcutaneous low 
molecular weight heparin. 

iv) In case of stoma: preoperative counselling of patient 
along with planned site for stoma are essential. 


Reference: 
Boiley and Love (26" edit ion): Page 1165 


1247) In case of fecal occult blood testing, which of 
following does not interfere with result 
interpretation? 


A) Turnip 

B) Iron preparation 
C) Red meat 

D) Vitamin C 

E) Potato 


Correct: E (Potato) 


Fecal occult blood test is a non-invasive test that 
detects hidden (occult) blood in stool. Such blood may 
come from anywhere along digestive tract and may be 
the first warning sig n in many colorectal diseases 
including colon cancer. 

There are anumber of causes that lead to false positive 
or false negative re sults. 

False positive resul ts are seen in 

1) Ingestion of non -human heme (e.g. red meat) 

2) Ingestion of per -oxidases (e.g. turnip, broccoli) 

3) Ingestion of nor1-Gl blood (e.g. epistaxis) 

4) Ingestion of drugs like aspirin, NSAIDS, 

anticoagulation medications 

False negative result is seen in cases of ingestion of anti- 
oxidants like vita min C 


Reference: 
MRCS Pastest Esisential Revision Notes page 346 


1248) For whicln of the following features, Alvarado 
score is maximum? 


A) Migratory right Iliac fossa pain 
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B) Anorexia 

C) Rebound tenderness 

D) Elevated temperature 

E) Tenderness In right Iliac fossa 


Correct: E (Tenderness in right iliac fossa) 


All parameters included In Alvarado scoring system are 
scored as 1, except two parameters: Tenderness in right 
iliac fossa and leukocytosis (both have been assigned a 
score of 2) 

The diagnosis of acute appendicitis is clinical. However 
rate of negative appendectomy (i.e. removal of normal 
appendix) is 15-30% with clinical decision alone. Hence 
Alvarado scoring system is employed to decrease this 
rate. It is given below 


Alvarado scoring system (MANTRELS) 
| Symptom Migratory right iliac 
fossa pain 
Anorexia 
Nausea and vomiting 
(Not more than 1-2 
episodes) 
Tenderness in right iliac 
‘fossa 
Rebound tenderness 


Elevated temperature 
| (37.2-37.72C) 
Leukocytosis 
Shift to left 
` (Segmented 
neutrophils) 


Laboratory 


Interpretation of Alvarado scoring system is given below 


Alvarado 
score 


Interpretation 


_ Rules out acute appendicitis 
Equivocal case (needs ultrasound or 
contrast enhanced CT scan for further 

, evaluation) 


| 7-10 Strongly predictive of acute appendicitis. 


Reference: 
Bailey and Love (27 edition): Page 1307 
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1249) A 45 year old male patient presented features of 
bladder outlet obstruction, He had undergone 
resection of a rectal carcinoma 1 year back. The 
carcino-embryonic antigen (CEA) levels are raised. 
Which of the following is best means to detect local 
recurrence of rectal carcinoma in this symptomatic 
patient? 


A) Colonoscopy 

B) Repeat CEA levels 

C) Fecal occult blood testing 
D) MRI 

E) Laparoscopy 


Correct: D (MRI) 


Recurrence of rectal carcinoma can be detected as 

1) Measurement of CEA levels in an asymptomatic 
patients having regular follow up. 

2) MRI/CT scan are best means to detect local 
recurrence in case of a symptomatic patient suspected 
of having a recurrence. 


Reference: 
Bailey and Love (27° edition): Page 1266 


1250) An old patient presented to OPD on follow up 3 
months after carcinoma anterior resection, 9cm from 
anal verge. What should be done? 


A) Colonoscopy 

B) Sigmoidoscopy 

C) CT scan 

D) Tumor markers 

E) None of the above 


Correct: D (Tumor markers) 


Local recurrence after rectal excision are diagnosed as 
part of a surveillance programme, including regular 
measurements of blood carcinoembryonic antigen 
(CEA) and cross-sectional radiological imaging. Most 
local recurrences are situated extrarectally and are 
therefore not readily diagnosed on endoscopy. 


Reference: 
Bailey and Love (27° edition): Page 1338 
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1251) Which of the following investigations is used 
specially for pre-operative staging of rectal carcinoma? 


A) Ultrasound 

B) CT-scan 

C) MRI 

D) Fecal occult blood testing 
E) Colonoscopy 


Correct: C (MRI) 


MRI is used for preoperative staging of rectal cancer 

1) It is especially useful for identifying local lymph nodes 
and assessing mesorectum to identify patients with a 
potentially involved circumferential resection margin. 
2) It is also used to characterize suspected liver 
metastases and assess liver resectability. 


Reference: 
MRCS Pastest Essential! Revision Notes: Page 335 


1252) Which of the following is most commonly 
employed treatment option for rectal prolapse in 
children? 


A) Digital repositioning, if fails then sclerotherapy with 
5% phenol in almond oil 

B) Digital repositioning, if fails then rectal exision 

C) Thiersch operation 

D) Delorme’s operation 

E) Abdominal rectopexy 


Correct: A [(Digital repositioning, if fails then 
sclerotherapy with 5% phenol in almond oil)] 


ps 


In infants: Direct downward course of the rectum, 
due to the as-yet undeveloped sacral curve, predisposes 
infants to this condition 

2) In children: Mucosal prolapse often commences after 
an attack of diarrhea, or from loss of weight and 
consequent loss of fat in the ischiorectal fossa. It may 
also be associated with cystic fibrosis, neurological 
disorder, Hirschsprung’s disease, rectal polyps and 
maldevelopment of the pelvis. Treatment is as follows: 
Digital repositioning: The parents are taught to 
replace the protrusion, and any underlying causes are 
addressed. 


m 


2) Submucosal injection (sclerotherapy) or banding: if 
digital repositioning fails after a G-week trial, injection 
of 5% phenol in almond oil or rubber band ligation is 
carried out under general anesthetia, 


Bailey and Love (27 edition): Page 1322 


1253) A 49 year old patient underwent 
hemorrhoidectomy 3 months back. He now came with 
complaint of difficulty in passing stool but no 
associated pain. Which of the following is likely 
diagnosis? 


A) Anal fissure 

B) Perianal fistula 
C) Perianal abscess 
D) Anal stenosis 

E) Rectal carcinoma 


Correct: D (Anal stenosis) 


Post-operative anal stenosis occurs after 

1) Incorrectly performed hemorrhoidectomy (when 

enough skin bridges are not left and excessive mucosa is 

trimmed) or in case of stapled hemorrhoidectomy /0.8- 
% cases) 

2) Inlow colo-anal anastomosis (especially in case of 

use of stapling gun) 

The patients usually complain of increasing difficulty in 

defecation and pencil/pipe stem stools. There is no 

associated pain however in inflammatory/neoplastic 

causes of anal stenosis, there may be pain, tenesmus 

and passage of mucus. 

On per-rectal examination, shelf like interruption of 

lumen is palpable and examination under general 

anesthesia is performed for: 

1) Collection of biopsy from stricture 

2) For performing anal dilatation. 

Prevention of post-operative anal stenosis lies in anal 

dilatation using a dilater following hemorrhoidectomy. 

In developed cases, anal dilatation under general 

anesthesia is usually enough, However, if it fails and 

especially in post-operative anal stenosis, anoplasty is 

most effective (stricture incised and defect covered 

with rotation/advancement flap) 
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Reference: 


Bailey and Love (26" edition): Page 1264.1265 


1254) A 91 year male presented with something 
coming out of anus, On examination, mucosa is seen 
with a visible ulcer, What is your diagnosis? 


A) Rectal prolapse 
B) Hemorrhoid 

C) Anal carcinoma 
D) Intussusception 
E) None of the above 


Correct: A (Rectal prolapse) 


Old aged patient with something coming out of anus is 
classical history pointing to diagnosis of rectal prolapse. 
There are many complications of rectal prolapse 
including rectal ulceration and bleeding, incontinence 
and even incarceration with strangulation of the 
rectum. This patient is likely having rectal prolapse 
complicated by mucosal ulceration 


Reference: 
Bailey and Love (27° edition); Page 1323 


1255) A 44 year old male patient (truck driver by 
profession) presents to you with complaints of severe 
anal pain that starts during defecation and persists for 
many minutes afterwards. On examination, anal tone 
is increased and pain on attempt to insert finger limits 
the examination. However when buttocks are held 
apart, a tear is visible on posterior wall of anal canal 
with surrounding inflammation. What is your 
diagnosis? 


A) Anal fissure 

B) Perianal hematoma 
C) Perianal abscess 

D) Pilonidal sinus 

E) Hemorrhoids 


Correct: A (Anal fissure) 


Presenting complaints in patients of anal fissure are: 
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1) There is pain on defecation, Pain begins during 
defecation and is described as tearing paln by patient 
that usually persists for minutes or hours after 
defecation and is throbbing or aching in nature. It can 
be so severe that the patient becomes afraid to 
defecate. 

2)A thin streak of bright red blood may be observed on 
feces in acute anal fissure. When the patient wipes with 
toilet paper, minor bleeding is noticed. This bleeding is 
however less evident with chronic fissures. 

2) Pruritis ani 

3) Constipation (due to pain) and watery discharge. 

The diagnosis is made by asking the patient to adopt 
knee elbow position followed by gently parting the skin 
of the anus and looking fora split in the anal skin. 
Following findings may be observed 

1) In acute anal fissure: A mucosa split 1s evident. As 
anal sphincter is n severe spasm, patient usually does 
not allow per rectal examination (for this reason, rectal 
examination/proctoscopy is contraindicated in awake 
patient having acute anal fissure). 

2) In chronic anal fissures: A small skin tag (called a 
sentinel tag or sometimes a sentinel pile), which the 
patient may be able to feel, may form at the lower end 
ofa chronic fissure. 

In case of perianal abscess, the main symptom is a 
severe, throbbing pain which makes sitting, moving and 
defecation difficult and is exacerbated by them all. The 
patient also complains of a tender swelling close to the 
anus. 

Hemorrhoids usually present with painless bleeding 
over feces (painful if they are thrombosed). 


Reference: 

Norman and Browse Introduction to Symptoms and 
Signs of Surgical Diseases (4" edition): Page 446, 460, 
461 


1256) Which of the following is treatment offered to 
patient presenting first time with bleeding 1" degree 
hemorrhoids? 


A) Rubber band ligation 

5) Injection sclerotherapy 

C) Excisional hemorrhoidectomy 

D] Stapled hemorrholdectomy 

E) Dietary modification and stool softeners 
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Correct: E (Dietary modification and stool softeners) 


Classification and Treatment of Symptomatic internal 
Hemorrhoids 


Grade Description Treatment 
I Palpable, nonprolapsing 1) 1" line: Dietary 
enlarged Modification, stool 
venous cushions softeners 
2) If conservative 
measures fail then 
sclerotherapy is 
preferred 
I Prolapse with straining 1) 1" line: Dietary 
and modification, stool 
defecation, softeners 
spontaneously reduce 2) If conservative 
measures fail then 
there are three 
options 
> Band ligation 
> Sclerotherapy 
> Transanal doppler 
guided ligation of 
feeding vessels of 
hemorrhoidal masses 
{recent 
__ advancement) 
tl Protrude spontaneously There are three 
or with options amongst 
straining, require manual which 
reduction hemorrhoidectomy is 
most commonly 
used. 
1) Elastic (band) 
Ligation 
2) Transanal doppler 
guided ligation of 
feeding vessels of 
hemorrhoidal masses 
3) Excisional/Stapled 
hemorrhoidectomy 
Excisional/Stapled 
hemorrhoideaomy 


Iv Chronically prolapsed 
and cannot 
be reduced, often with 
dentate line 
released from internal 
position 


Some important aspects of management are as follows: 
1) Conservative or non-operative treatment of first- 


degree and most second-degree hemorrholds includes 
increased dietary fiber and water to increase stool bulk, 
stool softeners, and avoidance of straining during 
defecation. 

2) Refractory first degree hemorrhoids are treated with 
sclerotherapy using 5% phenol in arachis or almond oil 
3) Refractory second degree hemorrhoids may be by 
either sclerotherapy or band ligation. However banding 
is more efficacious than sclerotherapy. Hence preferred. 
4) Excisional hemorrhoidectomy is reserved for large 
third- and fourth-degree hemorrhoids, mixed internal 
and external hemorrhoids, and thrombosed, 
incarcerated hemorrhoids with impending gangrene 

5) Stapled hemorrhoidectomy is an alternative to 
traditional excisional hemorrhoidectomy for large 
prolapsing, bleeding third-degree hemorrhoids with 
minimal external disease. 

6) Acutely thrombosed external hemorrhoids are 
treated by excision of the thrombosed vein outside the 
mucocutaneous junction, which can be done in the 
office or emergency room with the wound left open. 
Note that treatment algorithms differ in almost all ihe 
international standard textbooks. This treatment 
algorithm has been summarized from Short textbock of 
Surgery Bailey and Love (27* edition). 


Reference: 
Bailey and Love (27* edition): Page 1356-1359 


1257) A female presented with complaints of 
something coming out of anus which goes inside itself 
with no manipulation. She also complains of painiess 
per-rectal bleeding. What should be the management 
inher case? 


A) Stapled hemorrhoidectomy 
B) Almond oil injection 

C) Banding 

D) Ice therapy 

E) Observation 


Correct: C (Banding) 


Female patient is having second degree hemorrhoids. 
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In those with first- or second-degree piles whose 
symptoms are not improved by conservative measures, 
injection sclerotherapy and banding both are available 
options. However banding has been shown to be 
efficacious than sclerotherapy. 


Reference: 
1) Bailey and Love (27" edition): Page 1356 
2) SRB Manual of Surgery (6" edition): Page 963-965 


1258) A 38 year male patient complains of perianal 
discharge which stops after a few days, followed by 
pain and again perianal discharge, What is your clinical 
diagnosis? 

A) Anal fissure 

B) Hemorrhoids 

C) Fistula-in-ano 

D) Anal carcinoma 

E) None of the above 


Correct: C (Fistula-in-ano) 


Patients usually complain of intermittent purulent 
discharge (which may be bloody) and pain (which 
increases until temporary relief occurs when the pus 
discharges). There is often, but not invariably a 
previous episode of acute anorectal sepsis that settled 
(incompletely) spontaneously or with antibiotics, or 
which was surgically drained, The passaze of [latus or 
feces through the external opening is suggestive of a 
rectal rather than an anal internal opening 


Reference: 
Bailey and Love (27" edition): Page 1363 


1259) A middle aged patient presents to emergency 
department with complaints of abdominal distention 
and multiple episodes of vomiting. On workup, air 
fluid levels are seen. A provisional diagnosis of small 
bowel obstruction is made. Patient gives history of 
laparotomy few months back done for blunt trauma to 
abdomen. Examination shows a midline laparotomy 
scar. What can be the likely cause of intestinal 
obstruction in this case? 


A) Adhesion obstruction 
B) Band obstruction 


ABDOMEN 


C) Volvulus 
D) Stricture formation 
E) None of the above 


Correct. A (Adhesion obstruction) 


Peritoneum is made of mesothelial cells. Whenever 
peritoneum is irritated (e.g. laparotomy), mesothelial 
cells undergo transition to fibroblast that produce 
collagen. These collagen fibers which are commonly 
known as fibrosis, are termed adhesions in peritoneal 
cavity. Adhesions start to form within hours of 
abdominal surgery These adhesion bands cause a 
number of complications, most important of which is 
small bowel obstruction 

In Western countries, abdominal operations are quite 
common and hence adhesions and bands are the most 
common cause of intestinal obstruction. Note that: 

1) Lifetime risk of requiring an admission to hospital for 
adhesional small bowel obstruction subsequent to 
abdominal surgery is around 4% 

2) Lifetime risk of requiring a laparotomy for adhesional 
small bowel obstruction is around 2%. 


Adhesiors 
40% 


Common causes of intestinal obstruction with their relative 
frequencies 


In the early postoperative period, paralytic ileus usually 
occurs due to excessive gut handling. Early onset of 
adhesive bowel obstruction may be difficult to 
differentiate from paralytic ileus in such cases. 

In case of so called “band obstruction”, usually only one 
band is culprit. This may be due to: 

1) Congenital band. e.g. obliterated vitellointestinal 
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duct 

2) A string band following previous bacterial peritonitis 
3) A portion of greater omentum, usually adherent to 
the parietes. 


Reference: 
1) Batley and Love (27° edition): Page 1283 


2) Textbook of Pathology by Harsh Mohan (6° edition) 


1260) A young married girl presents with complaint of 
severe pain in right iliac fossa. She gives history of 
missed cycle and intermittent lower abdominal pain 
before the onset of sudden severe pain in right iliac 
fossa. Her vitals are: Pulse 110/min, Blood pressure: 
90/60mmHg. Her hemoglobin levels are 8.6g/dl. What 
is your diagnosis? 


A) Acute appendicitis 

B) Grumbling appendicitis 

C} Ectopic pregnancy 

D) Renal colic 

E) Pelvic inflammatory disease 


Correct: C (Ectopic pregnancy) 


It is easy to differentiate a ruptured ectopic pregnancy 

(because of its well-defined signs of hemo-peritoneum) 

from acute appendicitis. But at the same time, rt is very 

difficult to differentiate è nght sided tubal abortion or 

right-sided un-ruptured tubal pregnancy from acute 

appendicitis because of very similar presentations. 

Following are points favoring right-sided un-ruptured 

tubal/ectopic pregnancy: 

1) Pain starts on the right side and stays there, 

becoming severe and continues unabated until 

operation. 

2) Usually, there is a history of a missed menstrual 

period. 

3) A urinary pregnancy test may be positive. 

4) Severe pain is felt when the cervix is moved on 
vaginal examination (cervical motion tenderness). 

It is important to look for signs of intraperitoneal 
bleeding (due to ruptured pregnancy) and the patient 
should be questioned specifically regarding referred 
pain in the shoulder. Pelvic ultrasonography should be 
carried out in all cases in which an ectopic pregnancy is 
a possible diagnosis. 


Reference: 
Bailey and Love (27 edition): Page 1306 


1261) In which of the following disease, intrahepatic 
and extrahepatic biliary duct dilation is seen? 


A) Caroli disease 

B) Primary biliary cirrhosis 

C) Primary sclerosing cholangitis 
D) Carcinoma of head of pancreas 
E) Carcinoma of tail of pancreas 


Correct: D (Carcinoma of head of pancreas) 


Reference: 
Bailey ond Love 27" edition page 1235 


1262) Which of the following is most common late 
complication of colostomy? 


A) Stenosis 

B) Necrosis 

C) Skin excoriation 

D) Parastomal herniation 
E) Retraction 


Correct: D (Parastomal herniation) 


Complications oficolastomy 
Complications Description b | 
Colostomy 1) This devastating complication may | 
necrosis occur in the early postoperative perlod 
2) It results from an impaired vascular 
supply (skeletonization of the distal colon 
or a tight fascial defect). 
3) Like ileostomy necrosis, limited supra- 
fascial necrosis may be followed 
expectantly, but necrosis below the fascia 
_ requires surgery. 
It may also occur but is less problematic 
with a colostomy than with an ileostomy 
because the stool is less irritating to the 
{ skin than succus entericus (small 
| intestinal juice) 
1) It is the most common late 
| complication of a colostomy. 
| 2) It commonly occurs when the stoma is 
placed lateral to, rather than through, 
the rectus muscle. 


| Retraction 


Parastomal 
hernia 
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Í 3) Symptomatic herniation requires 
| operative relocation of the stoma/mesh 
herniorrhaphy 


Prolapse 1) It occurs rarely, but is more common 
| with a transverse loop colostomy 

2) It is almost always the efferent limb of 
the loop that prolapse: 
3) Optimal treatment of stornal prolapse 
is restoration of intestinal continuity or 
conversion to an end colostomy, 

Dehydration It is rare after colostomy, and skin 
irritation is less common compared with 
ileostomy. 


` Obstruction It is unusual, but may also occur. 
Reference: 

Schwartz Principles of Surgery (10° edition): Page 1193 
1263) A 40 year old patient underwer ion of 
primary colorectal carcinoma. On follow up 6 months 


later, an abdominal CT scan is perform ch shows 
a2cmisolated lesion in the right lote liver. 
Repeat colonoscopy is performed that siows no 
esions. Chest 
x-ray and bone scan are normal. Wha: i the best 
management step for this isolated heca\.c metastasis? 


evidence of recurrent or metachrona: 


A) External beam irradiation 

B) Chemotherapy with 5-Flourouracil 
C) Hepatic resection 

D) Abdominal MRI 

E) Colonoscopy 


Correct: C (Hepatic resection) 


The liver is the most common site of blood borne 
metastases from primary colorectal cancers. If the liver 
is the only site of metastasis and the lesion appears 
resectable with clear margins, then survival is improved 
with hepatic resection. 

Reference: 

Bailey and Love (27" edition): Page 150 


1264) Which of the following describes appropriate 
management step when Meckel’s diverticulum with a 
wide base is found during course of appendectomy 
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during inspection of ileum? 


A) Resection of diverticulum with proximal ileostomy 
B) Enbloc resection of diverticulum with end-to-end 
anastomosis 

C) Wedge resection and anastomosis 

D) Leave the diverticulum as such (if not inflamed) 

E) Right hemicolectomy 


Correct: D [Leave the diverticulum as such (if not 
inflamed)} 


When Meckel’s diverticulum is found by ileal inspection 
during course of abdominal surgery, status of 
diverticulum guides the management 

1) If diverticulum has a wide mouth and is not 
thickened: Leave as such 

2) If inflamed or in doubt: Resection should be done 
(wedge resection/segmental resection) 


Meckel's Diverticulectomy; A) Wedge resection B) 
Segmental resection 


Reference: 
Bailey and Love (27° edition): Page 1252 


1265) A middle aged male patient presented to OPD 
with complaints of abdominal pain, low grade fever 
with night sweats and on and off diarrhea. On 
examination, patient is emaciated with a distended 
abdomen. There is no history of cough. You are 
suspecting that the patient is either having abdominal 
tuberculosis or malignancy. Which of the following 
investigations will prove most helpful and will confirm 
the diagnosis of abdominal tuberculosis? 


A) Ultrasound abdomen 
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B) CT-scan 

C) Barium studies 

D) Laparoscopy and biopsy 

E) Exploratory laparotomy and biopsy 


Correct: D (Laparoscopy and biopsy) 


The diagnosis cf avdominal tuberculosis is largely 
histopathological ı.e demonstration of acid-fast bacill 
with other additional findings e.g. granulomas. 
Ultrasound, CT scan, barium studies and other 
investigations may show indirect evidence of 
tuberculosis e.g. adhesions, strictures, dilated and 
thickened bowel, mass lesions and presence of ascites. 
In addition, hematological analysis may show raised 
ESR. But all these findings are non-specific and the 
definitive diagnosis relies on histopathological analysis. 
To coliect the sample for histopathological analysis, 
both laparoscopy and laparotomy can be the modes but 
this patient has non-emergency/elective presentation, 
hence laparoscopy will be preferred in order to prevent 
the patent from morbidities of laparotomy, which is 
preferred mode in emergency presentations e.g. small 
bowel obstruction 

Laparoscopic finding in patients of abdominal 
tuberculosis are as follows 


laparoscoop findings hyperplastic abdominal 
tuberculosis 
1) Peritoneum studded with tubercles/nodules 


2) Ascites 
3) Bowel mass and adhesions 


4) Multiple small bowel strictures 

5) Tubo-ovarian mass 

6) — Hydiosalpinx/pyosalpinx 

7) Omental thickening and nodularty 

8) Mesenteric lymphadenopathy Š 


Thus laparoscopy has the advantage of both visualizing 
the pathology directly and providing tissue and ascitic 
fluid for histopathology and more definitive testing. 
The collected tissue samples and ascitic fluid is sent for 
histopathological analysis and PCR testing. 


Reference: 
Article on “The role of laparoscopy in diagnosis of 
abdominal tuberculosis”: International journal of 


surgery 


1266) A middle aged female, on oral contraceptives, i 
diagnosed with a liver lesion on ultrasound that is 
suspected to be a hemangioma. Which of the following 
investigation should be carried out in case of 
diagnostic uncertainty/confirmation? 


A) Exploratory laparotomy 

B) Contrast enhanced CT scan 
C) CT without contrast 

D) Colloid Sulphur scan 

E) None of the above 


Correct: B (Contrast enhanced CT scan) 


Liver hemangiomas are most common liver lesions. 

1) Large-bore needle biopsy is hazardous due to 
bleeding risks, aspiration biopsy with a fine needle is 
safe but rarely helpful. 

2) Ultrasound is initial diagnostic investigation in most 
cases. On ultrasound, hemangiomas appear as wel! 
demarcated, lobulated, homogeneous, hyperechoic 
masses, with hypoechoic regions representing 
hemorrhage, fibrosis, and/or calcification. 
Compressibility of the lesion is pathognomonic. 
Ultrasound Is highly sensitive but not specific, with an 
estimated overall accuracy of 70% to 80%. 

2) On Contrast-enhanced tomographic imaging, 
hallmark features of hemangiomata are nodular 
peripheral enhancement on arterial phase with 
progressive central enhancement on the more delayed 
images. 

3) The best imaging study is gadolinium-enhanced 
magnetic resonance imaging (MRI), with specificity and 
sensitivity approximately 90% and 95%, respectively 
These tumors appear bright on T2-weighted images, 
with initial hyper intense nodules that enhance 
centripetally with delayed images as in CT. 


Reference: 

1) Washington Manual of Surgery (7" edition): Page 358 
2) Current Diagnosis and Treatment Surgery (14"" 
edition): Page 559 

3) Bailey and Love (27" edition): Page 1158. 1172, 1173 


1267) A 24 year old female undergoes colonoscopy for 
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per rectal bleeding, Dark red blood is noted in cecum 
and from ileocecal valve. A Meckel diverticulum 
harboring ectopic gastric mucosa, causing ulceration 
and bleeding from small intestine is suspected, Which 
of the following investigations will confirm the 
presence of ectopic gastric mucosa? 


A) CT-anglography 

B) Small bowel enteroclysis 

C) FNAC 

D) Small bowel endoscopy 

E) Technetium 99m pertechnetate scan 


Correct: E (Technetium 99m pertechnetate scan) 


Ectopic gastric mucosa is usually found in Meckel’s 
diverticulum and causes rectal bleeding (due to acid 
production and ulcer formation). Technetium scan can 
confirm the presence of ectopic gastric mucosa 


Reference: 
Bailey and Love (27° edition): Page 131 


1268) Anterior resection is appropriste for which of 
the following types of rectal cancer? 


A) Tumor involving anorectal junction 
B) Tumor 0.5 cm above anorectal | inci 
C) Tumor 1 cm above anorectal jur “tay 
D) Tumor 1.5 cm above anorect #! jusco 
E) Tumor 2 or > 2em above anorectal jviction 


Correct: E (Tumor 2 or > 2cm above anore 


Anterior resection involves resection of rectum via 
abdominal approach with no need for perineal/sacral 
incision. It can be high (resection of distal sigmoid colon 
and upper rectum), low (resection of upper and middle 
rectum) and extended low (resection of distal rectum 
but few centimeters above anal verge). 

Anterior resection is a sphincter sparing operation and 
is usually employed in case of rectal tumor that is 2cm 
or more, above the ano-rectal junction 

For high anterior resection, the distal clearance margin 
required is 3cm. 


Reference: 


ABDOMEN 


Bailey and Love (27° edition): Page 1332 
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Urinary symptoms and investigations 


1269) A 40 year old patient has complain of urgency, 
nocturia, frequency and urge incontinence, His 
symptoms are grouped together under which of the 
following category? 


A) Upper urinary tract symptoms 

B) Storage lower urinary tract symptoms 

C) Voiding lower urinary tract symptoms 

D) Post-micturitional lower urinary tract symptoms 
E) All of the above 


Correct: B (Storage lower urinary tract symptoms) 


Lower urinary tract symptoms (LUTS) are classified as 
storage, voiding or post-micturitional, 


Storage 1) Symptoms: nocturia, urgency and 
LUTS urge incontinence and frequency 
2) Storage LUTS are typical of an 
overactive bladder 
1) Symptoms: Hesitancy, reduced 
urinary stream and straining 
2) Voiding LUTS are typical of bladder 
outlet obstruction 
1) Symptoms: incomplete emptying 
and post-micturitional dribbling 
2) Post-micturitional LUTS are typical 
= of bladder outlet obstruction 
Some patients may have storage and voiding LUTS in 
combination and are investigated with urodynamic 
studies. 


 Voiding 
LUTS 


Post- 
Micturitional 
LUTS 


Reference: 
Bailey and Love (26' edition): Page 1375 


1270) A 54 year old male diabetic patient presents 
with complaint of burning micturition along with 
increased frequency and dysuria. He has reported 
multiple such episodes in the past (recurrent 


infections) follawing trans-vesical prostatectomy 2 
years back. Urine analysis shows WBC ++, and red 
blood cells 40-50/hpf. Which of the following is the 
next best step in management? 


A) Intravenous pyzlogram 

B) CT-KUB with contrast 

C) CT-KUB without contrast 

D) Cystoscopy 

E) Urine culture and sensitivity 


Correct: E (Urine culture and sensitivity) 


Patient is having severe and recurrent urinary tract 
infections as is evident by signs, symptoms and urine 
analysis. History of trans-vesical prostatectomy is 
significant as one of the major causes of recurrent 
urinary tract infections is formation of a stricture (either 
in bladder neck, bulbar urethra or meatus). 

Complicated or recurrent infection in adult males 
warrants prompt antibiotic therapy and investigation to 
exclude an underlying cause. 

Cystourethroscopy is contraindicated in febrile patients 
with urinary tract infections and those with severe 
coagulopathy, Hence, in above scenario, the best initial 
step should be urinary culture and sensitivity testing 
followed by empirical antibiotic therapy (trimethoprim 
with/without ciprofloxacin) that 1s modified accordingly 
with results of culture sensitivity. Once the infection has 
settled, the cause specific management will involve 
cystoscopic examination (together with intravenous 
pyelogram, urinary flow rate, CT-scan and ultrasound 
scan) to rule out underlying cause of recurrent urinary 
tract infection. 


Reference: 
Bailey and Love (26° edition): Page 1327 


1271) A 60 year old male is suspected of having 
prostate cancer. Transrectal ultrasound guided 


prostate biopsy has been performed but it remains 
N 
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inconclusive despite the higher levels of prostate 
specific antigen on biochemistry. Transperineal 
template biopsies of the prostate have been planned. 
Typically how much biopsy samples are collected? 


A) 20 
B) 26 
C)30 
D) 32 
E) 36 


Correct: E (36) 


Transperineal template biopsies of the prostate are 
increasingly used clinically and although they have not 
yet replaced TRUS-guided prostate biopsies as a first- 
line test, they may do this in the future. Currently, 
TPTBP are used to further evaluate men with a negative 
TRUS-guided prostate biopsy in whom the PSA trend 
remains suspicious, or younger men for whom a 
diagnosis af low-nsk prostate cancer has been made 
and where it ıs important to exclude more significant 
disease in other parts of the prastate (most notably in 
the anterior aspects of the gland) not easily accessible 
via the transrectal route TPTBP are usually performed 
under GA although there are reports that they can be 
done under local anaesthetic (LA) Typically, around 36 
biopsies are obtained during TPTBP including from 
anterior aspects of the prostate which are impossible to 
sample during TRUS. TPTBP has a much lower risk of 
sepsis than TRUS-guided biopsies. 


Reference: 
Bailey and Love (26 edition): Page 1389 


1272) A54 year old male diabetic patient presents 
with complaint of burning micturition along with 
increased frequency and dysuria. He has reported 
multiple such episodes in the past (recurrent 
infections) following trans-vesical prostatectomy 2 


years back, Urine analysis shows WBC ++, and red 
blood cells 40-50/hpf. Patient has been put on 
antibiotic therapy after urine culture and sensitivity. 
Which of the following investigations should be 
performed to rule out cause of recurrent urinary tract 
infections? 


A) Intravenous pyelogram 

B) CT-KUB with contrast 

C) CT-KUB without contrast 

D) Cystoscopy 

E) Urine culture and sensitivity 


Correct: D (Cystoscopy) 


Recurrent infections in this patient can be due to 

1) Underlying diabetes mellitus 

2) Bladder neck stenosis (following trans vesical 
prostatectomy) 

Diabetes mellitus increases the likely hood of infection 
in body It also causes scaring of ureteral openings due 
to recurrent urinary tract infections which cannot coapt, 
causing vesico-ureteral reflux and damage to upper 
tracts as well 

Bladder neck stenosis is a recognized complication of 
transvesical prostatectomy. Symptoms can start early 
within 6 months and slowly progress over 2-3 years 
Patient can having features of bladder outflow 
obstruction (hesitancy, poor stream, post-void 
dnbbling) and symptoms from chronic retention of 
urine (hyperactive detrusor causing urgency, frequency 
and recurrent urinary tract infections). 

Flexible cystoscopy should be performed in this patient 
that will visualize the urinary tract up to renal pelvis and 
rule out the possibility of bladder neck stenosis if 
present, Micturating cystogram can also be performed 
to rule out vesico-ureteral reflux as cause of recurrent 
urinary tract infections. 


Reference: 
Bailey and Love (26” edition): Page 1327 


1273) A 50 year old male patient presents with complaint of recurrent painless hematuria over the last 6 months. 
Urine analysis, ultrasound scanning and X-ray KUB all are inconclusive. What investigation should be performed in 


this patient? 


A) Urine analysis for Acid Fast Bacilli 
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B) Anti-glomerular basement membrane antibodios 
C) CT-KUB 

D) Cystoscopy 

E) None of the above 


Correct: D (Cystoscopy) 


For evaluation of hematuria, at least two tests should be done: 

1) Flexible Cystoscopy 

2) Renal ultrasound scan 

As the patient is an elderly male presenting with painless hematuria, there should be strong suspicion of bladder 
carcinoma unless proven otherwise. Flexible cystoscopy should be done and any growth/red velvety mucosa/suspicious 
lesion be resected and sent for histopathology 

Indications of cystoscopy are as shown in table given below 


Indications of cystoscopy 

1) Evaluation of lower urinary tract in the setting of hematuria, voiding symptoms, or bladder obstruction 
2) For surveillance in the setting of malignant neoplasms p 

3) For instillation of chemotherapy/immunotherapy in bladder carcinoma 

4) For removal of genitourinary foreign bodies 

5) Diagnostic evaluation of the upper urinary tract with use of ureteral catheters 


Reference: 
1) Bailey and Love (26" edition): Page 1271 


2) Sabiston (20" edition): Page 2102 


1274) In order to visualize the ureteric openings in bladder, in what position should the probe be advanced for proper 
visualization? 


A) Anterior and superior 
B) J-shaped maneuver 
C) Posterior and inferior 
D) Anterior and inferior 
E) Posterior and superior 


Correct: A (Anterior and superior) 


Following are important steps in cysto-urethroscopy. 

1) After the insertion of tip of scope, irrigant is turned on which distends the urethra allowing clear visualization, 

2) Peri-urethral glands of Littre are noted (as they enter the urethra dorsally). 

3) The membranous urethra is identified by its striated mucosa. It may visibly contract 

4) As the membranous urethra is traversed, the cysto-urethroscope must be directed anteriorly to look for the transition 
from the proximal bulbar urethra to the membranous urethra and into the prostatic urethra. 

5) As the distal prostatic urethra is entered, the verumontanum is identified posteriorly. 

6) Additional anterior angulation may be necessary to elevate the endoscope over the bladder neck and pass into the 
bladder. The cystoscope is directed anteriorly and cephalad (superior) 
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| 
7) Once the bladder has been entered, it should be systematically examined. A 30-degree telescope is generally used for | 
initial inspection. The trigone and inter-ureteric ridge are identified just inside the bladder neck, The ureteral orifices are 
located at the lateral most aspects of the inter-ureteric ridge. The floor and posterior wall of the bladder are evaluated | 
next. 
8) Systematic inspection of the dome, anterior wall, and lateral walls is performed by J-shaped maneuver of scope in | 
which scope is rotated in a J-shaped manner, The anterior wall just beyond the bladder neck is best evaluated using the 
70-degree telescope in the partially filled bladder and applying manual suprapubic pressure to bring it into view, l 
9) After thorough inspection of the bladder and urethra, the bladder is drained and the instrument removed. | 


| o 
i N i 


Directed in cephalad 
direction (superiorly) 


Q ope is directed anteri wards the and superiorly (i.e. 
towards the head/cephalad direction) in order to visualize the anatomical 


structures as shown in diagram 


Reference: 
Campbell Urology: Page 212-215 
1275) A 60 year old male patient presented with Correct: D (Flexible cystoscopy) 
complaint of blood in urine. On thorough history 
taking, patient tells that blood comes at the end of This patient may have pathology in bladder neck and 
714 micturition. What investigation should be done? the best investigation in this case will be a flexible 
cystoscopy 


A) Intravenous pyelogram 
B) CT-KUB with contrast Evaluation of hematuria 
C) Renal isotope scan 

D) Flexible Cystoscopy 
E) Urine culture 


The timing of onset of hematuria can give a clue to the 
level of pathology in genitourinary tract 
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1) If hematuria is at the start of urination: There is most 
likely urethral pathology 

2) If hematuria is at the end of urination: There is most 
likely pathology in bladder neck/prostate 

3) If hematuria occurs throughout urination: The 
pathology can be in bladder or upper urinary tracts 

A minimum of following Investigations should be 
offered to patients coming with complaint of 
hematuria. 

1) Renal ultrasound scan 

2) Flexible cystoscopy 

Most common causes of hematuria are TIN: Trauma, 
infections and neoplasms. Note that malignancies are 
found in 20% cases of gross painless hematuria and in 
5% cases with microscopic hematuria 


Reference: 
Bailey and Love (26° edition): Page 1375, 1376 


1276) A 35 year old male patient is 
neurosurgical ICU for past 6 weeks following major 
head trauma, The Foley catheter i in situ from the 
time of he was initially managed in emergency. On 
urine analysis, 10,000 White blood cell count/hpf is 
found. There is no history of new onset fever or other 
signs of infection. What should be the m 
this patient? 


mitted to 


agement in 


A) Remove/Change the Foley catheter 

B) Send urine for culture and sensitivity and start 
antibiotic accordingly 

C) Start broad spectrum intravenous antibiotics 
without waiting for culture report 

D) Ultrasound abdomen, pelvis to rule out prostatitis 
E) No action is required 


Correct: A (Remove/change Foley catheter) 


This patient is having pyuria due to: 

1) Presence of a foreign material (Foley catheter) inside 
urinary tract 

2) Bacterial colonization of urethral tract due to 
presence of catheter that serves as a portal of entry for 
bacteria. 
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Removal/ Change of catheter will be enough, No 
antibiotic is necessary as there is no evidence of 
catheter associated urinary tract infection, 

Three things needs to be differentiated as management 
is different for each These include 

1) Sterile pyuria 

2) Asymptomatic bacteriuria 

3) Catheter associated urinary tract infection (CAUTI) 
Sterile pyuria means presence of white cells in urine 
without evidence of bactena, This can occur due toa 
number of causes including numerous bacteria not 
detected on routine culture and presence of foreign 
body like Foley catheterization (as in above mentioned 
case). Management involves detailed investigation 
and/or changing the indwelling catheter. 
A-symptomatic bacteriuria means presence of high 
levels of bacteria in urine but no systemic signs of 
bacterial infection. This 15 not itself an indication for 
antibiotic treatment but requires treatment when 
patient is planned for some urological procedure (as 
bactenal colonization can act as source of infection late 
on). 

CAUTI is diagnosed by following three criteria 

1) Urine culture showing growth of no more than 2 
organisms (one with growth > or equal to 105 CFU/ml) 
2) Presence of urethral catheter for more than 2 days 
3) Presence of following: Fever >38 degree (most 
important in ICU/comatose patients), supra-pubic 
pain/tenderness, costovertebral pain/tenderness. 

The risk of catheter-associated infection is determined 
primarily by the duration of catheterization, so 
removing catheters when they are no longer necessary 
(usually removed after 2 weeks) is the single most 
effective prophylactic measure for catheter-associated 
infections. 

Treatment with antibiotics is necessary (7 -14 days). 
Initially empirical therapy with single agent (piperacillin 
tazobactam or a carbapenem) is recommended. If the 
diagnosis of CAUTI is confirmed by urine culture, 
antibiotic therapy should be adjusted accordingly. 


Reference: 
Marino's The Little ICU book: Page 564-566 
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1277) A post-operative patient developed nosocomial urinary tract infection. For how long should the antibiotic be 
administrated? 


A) 3-5 days 
B) 7 days 
C) 10 days 
D) 14 days 
£) 21 day 


Correct: A (3-5 days) 


The presence of a postoperative urinary tract infection (LITI) should be considered based on following findings on 
urinalysis 

1) Presence of white blood cells or bacteria 

2) A positive test for leukocyte esterase 

3) A combination of above elements 

The diagnosis is established urine culture yields 

1) >10' CFU/ml of microbes in symptomatic patients 

2) >10° CFU/mL in asymptomatic individuals. 

Principles of treatment are as follows 

1} Start with a single antibiotic directed against the mast common organisms (e-g., E. Coli, K. pneumonia) that achieves 
high levels in the unne is appropriate (initial therapy is directed by Gram’s stain results and is refined as culture results 
become available) 

2) The duration of treatment ts typically 3-5 days. 

3) Postoperative surgical patients should have indwelling urinary catheters removed as quickly as possible (as soon as 
they are mobilized) to avoid the development of urinary tract infection, typically within 1 to 2 days. 


Schwartz Principles of Surgery (10° edition): Poge 152-153 


1278) In normal healthy individuals, by which of following mechanisms Is vesico-ureteral reflux prevented? 


A) Bladder contraction 

B) Relatively vertical opening of urete:rs in bladder 
C) Compression of intramural portion of ureters 
D) Relatively shorter distal ureter 

E) None of the above 


Correct: C (Compression of intramural part of ureters) 

Reflux of urine from bladder into upper urinary tract is. prevented by following factors that combine to achieve a 
functional one-way valve at the leve! of the uretero-vesicular junction (UVJ). 

1) The ureter propels urine forward towards the bladder by generating pressures up to 40 cmH20 


2) Insertion of ureter into the bladder wall is in an oblique fashion, such that a relatively long length of distal ureter is 
surrounded by detrusor muscle. When the bladder distend s, the increased pressure effectively prevents flow from the 
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bladder into the ureter by Compressing these intramural parts of ureters, The ratio between this length and diameter of 
intramural ureter is 5:1, Any disturbance in the ratio can lead to VUR 


3) Primary VUR occurs when the ureter has a large caliber or the intramural segment is short (ration <5:1) or when 
ureteral orifices that cannot close properly due to scarring from recurrent UTI 

A) Secondary reflux occurs secondary to chronically increased bladder pressure (240 cm H20) that does not allows 
complete ureter emptying resulting in their dilatation and failure of protective valve mechanism 

Management is as follows 


1) Long-term prophylactic antibiotic treatment is the first line treatment for recurrent urinary infections resulting from 
reflux, 


urine 
- 444 
Intramural ~ eam 
2 ~e TTT 
ii baaie Aa V TA TAN 
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Anti-reflex mechanism: Insertion of ureter Into the bladder wall Is in 

an oblique fashion, such that a relatively long length of distal ureter Is 
surrounded by detrusor muscle, When the bladder distends, the increased 
pressure effectively prevents flow from the bladder into the ureter by 
compressing these intramural parts of ureters. 


2) Surgical replantation of the ureters is reserved for those in whom conservative measures fail. 


Reference: 
Fundamentals of Pediatric Surgery by Peter Mattei: Page 635 


1279) Which of the following is most common cause of urinary tract infections in children? 


A) Meatal stenosis 

B) Urethral stricture 

C) Vesico-ureteral reflux 
D) Hypospadias 

E) Phimosis 


Correct: C (Vesico-ureteral reflux) 


Up to 50 per cent of children with urinary infection have an underlying anatomical abnormality. Vesico-ureteric reflux 
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(VUR) of urine is detectable in about 35 percent of children with recurrent urinary infection, Most common underlying 
pathology leading to VUR causing recurrent urinary tract infections is pasterior urethral valves, 


Hydronephrosis 


Hydroureter 


Vesico-ureteral reflux 


Diagramatic representation of left sided vesico-ureteral reflux causing hydroureter 
and hydronephrosis 


Reference: 
Fundamentals of Pediatric Surgery by Peter Mattei: Page 635, 636 
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Kidneys and ureter 


1280) “Cobra head sign” on excretion urography is diagnostic of which of the following conditions? 


A) Horseshoe kidney 

B) Duplex ureter 

C) Ectople ureter 

D) Ureterocorle 

£) Autosomal dominant polycystic kidney disease 


Correct: D (Ureterocoele) 


A ureterocoele is a cystic enlargement of the intramural ureter, probably due to atresia of the ureteric orifice. 

1) Female to male ratio is 4.1 and 10% are bilateral. The condition occurs almost exclusively in Caucasians 

2) Frequently drain upper pole of kidney and are often associated with dysplastic or non-functional renal tissue, 

3) In childhood, they usually present with infection 

4) In adults, ureterocoeles typically present with stones in the lower ureter. 

5) The classic sign of ureterocoele xcretion urography was of a ‘cobra head’ but intravenous urography (IVU) is 
relatively infrequently undertaken nowadays 


Cobrahead sign: A) Dilatation of distal ureter surrounded by thickened ureteral wall and prolapsed 
bladder mucosa (Images taken during IVU) B) Cobra snake (for comparison) 


6) On cystoscopy, a bulging, translucent swelling involving the ureteric orifice is typical which fills with and empties of 


urine with ureteric peristalsis 
7) The treatment of simple ureterocoeles is surgical excision with reamplantation of the ureter. Endoscopic incision is a 


relatively straightlonward method of releasing a stone stuck in a ureterocoele but may result in subsequent ureteric 
h 
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reflux, 
8) Advanced unilateral cases with hydronephrosis or pyonephrosis may mean that nephrectomy is indicated. 


Reference: 
Bailey and Love (27° edition): Page 1401 


1281) Which of the following is true about bladder 
cancer? 


A) For patients with bladder cancer invading Into the 
bladder muscle (T2 lesion) immediate radiotherapy 
followed by surgery offers the best chance of cure 

B) Patients with limited lymph node involvement may 
be cured by surgery alone 

C) Continent neobladders have yet to be successfully 
utilized in patients undergoing cystectomy 

D) Intravesical chemotherapy prior to surgery Is 
routinely used for bladder cancers invading into the 
bladder muscle (T2 lesion) 

E) None of the above 


Correct: B (Patients with limited lymph node 
involvement may be cured by surgery alone) 


1) Patients with non-muscie-invasive bladder cancer 
{confined to the bladder mucosa or submucosa) can be 
managed with transurethral resection alone and 
adjuvant intra al (instilled into the bladder) 
chemotherapy/immunotherapy 

2) For patients who have disease invading into bladder 
muscle (T2), immediate (within 3 months of diagnosis) 
cystectomy with extended lymph node dissection offers 
the best chance of survival. 

a) Patients with limited lymph node involvement may 
be cured with surgery alone 

b} Patients have multiple reconstructive options, 
including continent and noncontinent urinary 
diversions. The orthotopic neabladder has emerged as a 
popular urinary diversion for patients without urethral 
involvement. This diversion type involves the 
detubularization of a segment of bowel, typically distal 
ileum, which ts then refashioned into a pouch that is 
anastomosed to the proximal urethra (neobladder) or 
to the skin (continent cutaneous diversion). 


Reference: 
Schwartz Principles of Surgery 10th edition: Page 1653 
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1282) Conceming ureteric trauma, which of the 
following is true? 


A) Retrograde pyelogram is the most sensitive test to 
detect ureteral injury 

B) Bladder mobilization is not integral to repair of 
ureteric injury 

C) Kidney mobilization is not integral to repair of 
ureteric injury 

D) Use of ureteric stents Is not useful in predicting 
postrepair strictures 

E) None of the above 


Correct: A (Retrograde pyelogram is the most sensitive 
test to detect ureteral injury) 


A retrograde pyelogram is the most sensitive test or 
ureteral injury. Staging of renal injury is performed by 
retrograde urethrography. This study can be easily 
performed in the trauma suite with the patient in an 
oblique position and a 12F catheter placed in thi 
urethral meatus. With the penis placed on tract'on, 30 
mL of contrast is instilled while an x-ray is obtar 
during filling. The addition of fluoroscopy ts a va'uable 
addition to the procedure but can be omitted if not 
available. A partial or complete disruption can be 
diagnosed based on extravasation or filling of the 
Proximal urethra. 


Reference: 
Schwartz Principles of Surgery 10th edition: Page 1660 


1283) Which of the following is causative agent 
implicated in pathogenesis of emphysematous 
pyelonephritis? 


A) E.coli 
B) Klebsiella 
C) Proteus mirabilis 


— i 
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D) Pseudomonas aeruginosa 
E} All of the above 


Correct: E (All of the above) 


1) Emphysematous pyelonephritis i5 a fulminant, 
necrotizing, life-threatening variant of acute 
pyelonephritis caused by gas-forming organsms, 
including 

a) E. coli 

b) Klebsiella pneumoniae 

c) Pseudomonas aeruginosa 

d) Proteus mirabilis. 

2) Up to 90% of cases occur in diabetic patients and 
urinary tract obstruction may be present 

3) Symptoms are suggestive of pyelonephritis and there 
may be a loin mass. 

4) Gas can be detected on a plain film, on ultrasound or 
more probably on a CT scan 

5) Intravenous broad-spectrum antibiotics and 
percutaneous catheter drainage with relief of 
obstruction may be adequate for the less severely ill 
patient, but nephrectomy may be needed in the most 
severely ill patients with this condition 
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Another severe chronic destructive granulomatous 
inflammatory variant involving renal parenchyma is 
called Zanthogranulomistous pyelonephritis. It is also 
associated with obstruction and infection of the urinary 
tract. Patients are typically middle-aged women and 
have chronic symptoms such as flank pain, pyrexia and 
malaise. Flank tenderness, a palpable mass, and 
imitative voiding symptoms are common. The urine 
culture is usually positive for E coli, other gram- 
negative bacilli or S. aureus CT generally shows an 
enlarged, non-functioning kidney, often the presence of 
calculi and low-density masses (xanthomatous tissue) 
and, in some cay 
It can sometimes be difficult to distinguish it from 


neoplastic disease. Nephrectomy 15 usually the 


s, involvement of adjacent structures 


definitive treatment for the condition but 1s made more 
technically challenging the more the kidney is adherent 
to adjacent structures. 


Referenc: 
Bailey ond Love (27° edition): Page 1404-1405 


1284) A 44 year old male patient suffers from blunt trauma to the left flank. He is hemodynamically stable. CT-scan 
shows a non-expanding hematoma around the left kidney. What is the optimal management? 


A) Percutancous aspiration of hematoma 
B) Observation 

C) Laparotomy and open drainage 

D) Nephrectomy 

E) Endovascular repair 


Correct: B (Observation) 


Over 90% cases of blunt renal trauma are managed conservatively. 


Absolute indications for surgical exploration include 
1) Hemodynamic instability following trauma 
2) Persistent hemorrhage from renal injury 


3) Expanding/pulsatile peri-renal hematoma (Usually with vascular grade IV injury) 


4) Renal pedicle avulsion (Grade V injury) 


Conservative management ıs used in case of grade I-I injuries as follows 


1) Bedrest (until hematuria settles) 
2) Vital monitoring 
3) Serial complete blood counts 


4) Repeat CT-scan after 36-72 hours for grade III/IV injuries. 
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Long term blood pressure checks are essential 
Vascular Grade IV/Grade V injury requires renal embolization or renal exploration. 


Surgical options include: 


Mode of injury Surgical 


iment options 
Penetrating renal trauma 


1) For non-destructive injuries, renal vascular injury repair and reconstruction using 
graft interposition 


2) For extensive injuries, nephrectomy may be the only option. 
Blunt renal trauma The success rate for renal artery repair following blunt trauma approaches 0%, but an 
attempt 1s reasonable if 
1) The injury is <5 hours old 
2) if the patient has a solitary kidney or bilateral injuries. 
Endotuminal stenting of renal artery is done 


Reference: 
Schwartz Principles of Surgery (10° edition): Page 211, 212 


1285) Majority of closed/blunt renal trauma can be managed conservatively as this type of injury is? 


A) Intraperitoneal 
B) Extra peritoneal 
C) lntra-pelvic 
DÌ Trans-peritonee’ 


E) None of the above 


Correct: B (Extra-pentoneal) 


Renal injuries constitute 10 % of all trauma cases. Amongst them, 90% are caused by blunt trauma. Most of injuries to 
kidney do not resuit in gross bleeding because 


1) Retroperitoneum (where kidneys are present) is not as free space as the peritoneal cavity. 
2) The two paravertebral gutters in which both kidneys are anatomucally present are tight spaces. 
3) Fasaa surrounding the kidneys also limits most of the bleeding. 


The disadvantage is that with such considerations, the renal bleeding after penetrating trauma is deceptively tamponade 
and may result in delayed hemorrhage (hence ali the penetrating renal injuries are explored) 
Approach to the management of renal trauma ıs as follows 


1) Blunt renal trauma: 90% are managed non-operatively. Expanding/pulsatile peri-nephric hematoma on imaging must 
be explored surgically. 


2) All penetrating renal injuries should be explored. 


3) if exploratory laparotomy is being performed after trauma for some other reason than suspected renal injuries (blunt 
or penetrating) should also be explored. 


The indications of radiological assessment (CT abdomen pelvis with IV contrast) ina hemodynamically stable patient 
with renal trauma are 


1) Gross hematuria 


2) Children with renal trauma (kidneys are lower in position and less protected) 


Reference: 
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1) Balley and Love (27” edition) Page 1444 
2) Schwartz Principles of Surgery (10° edition); Page 1658-1659 


1286) What will be AAST Renal injury grading of patient presenting with Sem laceration of renal parenchyma with 
mild/restricted perinephric bleeding/hematoma? 


A) Grade | 

B) Grade II 
C) Grade III 
D) Grade IV 
E) Grade V 


Correct; C (Grade III) 


Classification of renal trauma 


Reference: 
Bailey and Love (27” edition): Page 1414 


1287) A patient presented with complaint of flank pain and gross hematuria following a kick in left flank during a 
fight. On examination: Vitals are Blood pressure: 110/70, Pulse: $0/min, Respiratory rate; 20/min. Abdomen is soft 
and non-tender, What is next best step in management of traumatic hematuria? 
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A) CI scan with contrast 
B) Exploratory laparotomy 
C) Cystourethroscopy 

D) Intravenous urography 
E) Radionuclide scan 


Correct; A (CT scan with contrast) 


In stable patients with renal/urological tract injury, CT-Abdomen/pelvis with contrast is investigation of choice. 


Reference: 
Boiley and Love (27” edition): Page 315 


1288) A patient is operated for renal stones that were 
compased of calcium oxalate. Which of the following 
will decrease the incidence of calcium oxalate renal 
stones? 


A) Increased intake of milk 

B) Alkalization of urine with sodium bicarbonate 
C) Decreased intake of milk and milk products 
D) Increased intake of vegetables 

E) None of the above 


Correct: C (Decreased intake of milk and milk products) 


Reference: 
Campbell Urology 


1289) Cause of which type of stone is idiopathic in 70% 
cases? 


A) Calcium oxalate stone 

B) Calcium phosphate stone 
C) Uric acid stone 

D) Cysteine stone 

E) Xanthine stone 


Correct: A (Calcium oxalate stone) 


Idiopathic calcium urolithiasis is unexplained 
hypercalciuria but a normal serum calcium distinguishes 
this condition from primary hyperparathyroidism. It is 
classified as renal (more common in children) or 
absorptive (more common in adults). This is present in 


approximately 70% of patients with urinary tract stones 


Reference: 
Bailey and Love (27° edition): Page 1405 


1290) A 37 year old man presents with complaint of 
recurrent episodes of severe pain originating in left 
flank and radiating to groin, There Is dull flank pain in 
between such episodes, A urine analysis report rey ol 
WBC ++, RBC +, Nitrites -, Glucose -, Proteins -. What 
can be the likely cause? 


A) Renal tuberculosis 

B) Nephro-urolithiasis 

C) Severe urinary tract infection 
D) Cholecystitis 

E) None of the above 


Correct: B (Nephro-urolithiasis) 


2) Patients describe ureteric colic-type pain but may. in 
addition, describe renal pain. 

3) Visible hematuria ıs rarely present but dipstick 
hematuria is a frequent accompaniment to the pain, 

3) Diagnosis 1s confirmed with a non-contrast CT scan. A 
supplementary plain x-ray is often performed to assess 
if the stone(s) are radio-opaque and if plain x-rays can 
be used in the follow-up of a patient who is expected to 
pass a stone spontaneously. 

4) There are 5 recognised narrowings in the ureter 
which may present obstacles to a stone’s passage 
through to the bladder (shown in picture below) 
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cafce 
Normal anatomical narrowings (1-5) of the ureter 


5) 90% of stones <5 mm in maximal dimension are likely 
to pass successfully. 

Patient in above scenario is having renal stones that has 
migrated to ureter causing episode of uretenc colic 
Absence of nitrites or any other bacteria rules out active 
urinary tract infection. 


Test Usual Indicators of Accuracy 

| range Infection 

| Bacteria Absent  Anyamount Low sensitivity 

High specificity 

| Leukocyte Absent Positive 

| esterase (indicates 

{ pyuria i.e. 
presence of 
white blood 
Cells in urine) 

White pyuria Le, 

blood cells presence of 
white blood 
cells in urine 


>10/hpf 


High sensitrmty 
Low specificity 


High sensitivity 
Low spacificity 
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Nitrite Absent — Positive Low sensitivity 
(Indicate High speciticny 
presence of 
bacteru that 
reduce nitrate 
to nitrite) 

Red blood Hematuria, 

cells common in 


severe 


Low sensitivity 
High specificity 


infections 
Epithelial <3/bpt 
cells indicates a 


good urine 


High epithelial 
cells indicates 
contamination 
sample with skin flora 
PH is raned, Low specificity 
% (There are 
many other 
causes of 
alkaline urine) 


Reference: 
1) Bailey and Love (27° edition): Page 1407 
2) Campbell Urology: Page 113-118 


1291) Which of the following organism is implicated in 
the formation of staghorn calculi? 


A) Staphyloceccus aureus 

B) Streptococcus pneumoniae 
C) Proteus species 

D) Pseudomonas 

E) Staphylococcus saprophyticus 


Correct: C (Proteus species) 


Reference: 
SRB Manuol of Surgery (6" edition): Page 1006 


1292) Which of the following treatment modalities will 
be best suited for a renal staghorn calculus? 


A) Extracorporeal shock wave lithotripsy (ESWL) 
B) Percutaneous nephrolithotomy (PCNL) 

C) Extended PCNL 

D} Open Pyelolithotomy 

E) Retrograde intrarenal surgery (RIRS) 
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Correct: B (Percutaneous nephrolithotomy) 


Note that the best treatment of staghorn calculi 
nowadays is PCNL combined with ESWL. But amongst 
these two, PCNL is the prime treatment and ESWL is a 
useful adjunct, Hence in above mentioned scenario 
where a combined option of PCNL with ESWL is lacking, 
the best answer 19 choose is PCNL 


Reference: 
Campbell Urology (11" edition): Poge 1281 


1293) A 34 year old male patient presented with 
severe loin pain radiating to groin for last three hours. 
Which of the following is preferred imaging modality 
in this acute episode of colic? 


A) Ultrasound KUB 

B) Plain X-ray KUB 

C) Contrast enhanced CT scan 

D) Non-contrast enhanced CT scan 
E) Intravenous pyelogram 


Correct: D (Non-contrast enhanced CT scan) 


The patient is suffenng from ureteric colic. 

A non-contrast CT scan is the diagnostic modality of 
choice in acute ureteric colic. It is preferred over 
Contrast enhanced CT scan because 

1) There ıs a risk of contrast allergy with contrast CT 
2) Longer ume ıs consumed in Contrast enhanced CT 
scan which is not adequate in acute colic episodes. 


Reference 

1) Schwartz Principles of Surgery (10° edition): Page 
1666 

2) Sabiston Textbook of Surgery (20° edition): Page 
2113 

3) Article on “Contrast versus non-contrast CT in urinary 
tract calculi”: International Journal of Community 
Medicine and Public Health 


1294} An ill loaking/toxic child presented to surgical 
emergency with complaints of severe pain in left groin. 
Workup reveals left pelvi-ureteric junction obstruction 
with hydronephrosis. He gives history of being under 
medical treatment for renal stones. What immediate 


step should be taken in this pationt? 


A) Cystoscopy and DJ stent 

B) Anderson Hyne's operation 
C) Percutaneous nephrostomy 
D) Foley catheterization 

E) Suprapubic eystostomy 


Correct: C (Percutaneous nephrostomy) 


The upper urinary tract obstruction must be relieved in 
this patient which can be accomplished by following 
means 

1) Insertion of a percutaneous nephrostomy (PCN) 
under local anesthetic by an interventional radiologist. 
2) Cystoscopy and insertion of a ureteric stent. 

In case when the patient is grossly unwell, insertion of a 
percutaneous nephrostomy (after adequate 
resuscitation), is preferable to stent insertion because 
1) Uretenc stent may not adequately drain pus from a 
kidney 

2) A PCN results in less manipulation and has a lower 
risk of producing septicemia. 

After the patient ıs stable, the cause can be addressed 
In this case, the definitive management of pelvi-urcteric 
junction obstruction can be done by 

1) Anderson Hyne’s pyeloplasty 

2) Endoscopic pyelolysis 


Reference: 
Bailey and Love (27° edition): Page 1408 


1295S) Which of the following treatment modalit will 
be best suited for a renal staghorn calculus? 


A) Extracorporeal shock wave lithotripsy (ESWL) 
B) Percutaneous nephrolithotomy (PCNL) 

C) PCNL with ESWL 

D) Pyelolithotomy 

E) Nephrectomy 


Correct: C (PCNL with ESWL) 
Staghorn calculi are now treated with percutaneous 


nephrolithotomy as primary treatment combined with 
extracorporeal shock wave lithotripsy as adjunct to 
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PCNL (to minimize the number of excess points 


required) 


Various treatment options according to stone size are as 


follows: 


Sire of renal pelvis 
itone/case scenario 
immor less 


68mm 


Bmin2en 


>2.5em 


When expertise are not 
available 

or 

Above mentioned 
newer treatment 
options have falled 

or 

Very large and complex 
calculi/caleuli in 
peripheral location 


Reference: 


Management 


Observation with serial 
ultrasound scars 

1) Medical therapy (Tamsulosin 
04mg) 

2) Plenty of fluid intake 

3) Analgesia 

1) Extracorporeal shockwave 
lithotripsy (ESWL) 

2) May be combined with 
retrograde intrarenal surgery 
(RIRS) 

1) Percutaneous 
Nephrolithotomy 

2) Iti sometimes combined 
with ESWE for managmp 
compler stazhorn stones 
-Open surgery dane which are 
as follows 

1) Pyelolttictomy 

2) Extended pyelolithotomy 
3) Nephrolihotormy 


Campbell Urology (11" edition). Page 1281 


1296) Which of the following is an absolute 
contraindication to extracorpores’ shockwave 


lithotripsy? 


A) Pregnancy 


D) Renal artery calcification 
C) Medically controlled coagulopathy 
D) Cardiac pacemaker in situ 
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E) Obese pationt 
Correct: A (Pregnancy) 


Untracorporeal shockwave lithotripsy (ESWL) is used for 
management of renal calcul up to approximately 1.5 
emin size More than one treatment session may be 
needed to fully treat the stone, especially if it is 
sizeable. Prophylactic antitvotics are used to prevent 
infection as stones are often colonised by bactena. 
Cystine stones are relatively resistant to ESWL due to 
their hardness In addition to infection, ESWL may result 
inhematuria parenchymal hemorrhage and even 
perirenal hematoma A collection of stone fragments in 
aureter after ESWL for a significant renal stone is given 
the German name of steinstrasse (‘street of stones’) 
Absolute contraindications to ESWL include the 
following: 

1) Acute urinary tract infection or urosepsis 

2) Uncorrected bleeding disorders or coagulopathies 

3) Pregnancy 

4) Uncorrected obstruction distal to the stone 

Relative contraindications include the following: 

1) Body habitus: Morbid obesity and orthopedic or 
spinal deformities 

2) Renal ectopy or malformations (eg, horseshoe 
kidneys and pelvic kidneys) 

3) Complex intrarenal drainage (eg, infundibular 
stenosis) 

4) Poorly controlled hypertension (due to increased 
bleeding risk) 

5) Gastrointestinal disorders: In rare cases, these may 
be exacerbated after ESWL treatment 

6) Renal insufficiency/History of previous Open Renal 
Stone Surgery 


Reference: 

1) Bailey and Love (27° edition): Page 1408 

2) Article on “Extracorporeal Shockwave Lithotripy by 
Michoel Grasso”: Medscape 


1297) A 28 year old female underwent antenatal gynecologic ultrasound in third trimester of pregnancy that showed 
right sided hydronephrosis in fetus. Postnatally, the neonate took one feed and the attending nurse tells that the 
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neonate has passed urine one time. The neonate is otherwise normal, What should be the management strategy in 


this case? 


A) Do nothing/Observation 

B) Repeat ultrasound scan of neonate after 1 week 

C) Perform DJ stenting of neonate 

D) Perform percutaneous nephrostomy of neonate 

E) Perform open surgical procedure to relieve obstruction 


Correct: B (Repeat ultrasound scan of neonate after 1 week) 


Ureteropelvic junction (UPJ) obstruction is the most common cause of hydronephrosis found on prenatal ultrasound, 
and is commonly observed in children and young adults. There is impairment of flow of urine into the ureter, particularly 
during times of high flow, and causes dilatation of the collecting system, Over time, elevated renal pelvic pressures and 
recurrent infections cen injure renal parenchyma. Not every case of UPJ obstruction requires operative intervention. 
Many children with hydronephrosis due to an apparent UP) obstruction are not highly obstructed and will improve with 
time. However, patients with infections or impaired renal function require repair to improve drainage. 


Reference: 

Schwartz Principles of Surgery (10° edition): Page 1667 

1298) A patient is diagnosed with perinephric abscess the septic focus (abscess) but will also remove the non- 
of left kidney with multiple stones occupying renal functional kidney 

pelvis and renal parenchyma. His vitals are: pulse Management of perinephric abscess is as follows 
110/min, blood pressure 90/60 mmHg, respiratory 

rete: 27/min, temperature. 102 C. A radioisotope scan Status of affected 

shows a non-functioning left kidney. What should be kidney 


Incase ofnon-viable Percutaneous tube drainage c' 
kidney and aseptic abscess is carried out first with 1V 
patient antibiotics 


the next step in the management in this patient? 


A) Percutaneous drainage of abscess 

Ni i 4 
8) Ultrasound guided aspiration omit. 
C) Broad spectrum antibiotics Incase of non-viable Nephrectomy is performed 
D) DJ stenting kidney and patientis directly 
E) Nephrectomy not septic 

In case of viable 1) Percutaneous aspiration via 

Correct: A (Percutaneous drainage of abscess) kidney large bore needle under 

radiological guidance is attempted 
The definitive management in this patient is first 

2) Open drainage may be 


nephrectomy of left kidney. However, as the patient is 
septic, the best course of action would be percutaneous 
drainage of abscess with administration of intravenous 


necessary if the abscess cannot be 
aspirated through a percutaneous 


728 antibiotics. When the general condition of patient necdle, 
nproves, nephrectomy can k š 
mpre% p w beicamied Gut r Note that nephrectomy for benign disease is rarely 
If patient of perinephric abscess with a non-functional RA inf y 
kidney ıs not septic with good general conditions, ote ahi ke alan 
Nrectavnvcanbe'es cael AvEEE dai 1) When the kidney is atrophic (due to long standing 
nephrec re id rrie a a p stones/obstruction). 
percutaneous tube placement) that will not only drain 2) When the kidney is dysplastic 


Beans 


3) When affected kidney is the cause of accelerated 
hypertension, 

Renal scans (MAG-3/DTPA/DMSA) are ordered to look 
for functional status of kidney. 


Reference: 
1) Bailey and Love (26" edition): Page 1301, 1307 
2) Campbell Urology: Page 319, 320 


1299) A young girl complains of pain in right flank/loin 
that becomes worse on drinking excessive water. Pain 
also occurs during micturition but relieved at the end. 
What is the possible cause? 


A) Ovarian cyst 

B) Simple renal cyst 

C) Pelvi-ureteric junction obstruction 
D) Bladder calculi 
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E) Urethral stricture 


Correct: C (Pelvi ureteric junction obstruction) 


Unilateral hydronephrosis is most commonly caused by 
idiopathic pelvi ureteric junction obstruction or 

calculus Itis more common in women and on the right. 
Presenting features include the following: 

1) Mild/dull aching in the loin (often described as a 
dragging heaviness) worsened by excessive fluid intake. 
The kidney may be palpable 

2) Dierls crisis (Intermittent hydronephrosis): Loin 
swelling associated with acute renal pain. The pain goes 
and the swelling disappears when a large volume of 
urine is passed. 


Reference: 
Bailey ond Love (26” edition): Poge 1290 


1300) A patient presented with complaint of loin pain and fever. Ultrasound shows a left solitary hydronephrotic 
kidney with dilated pelvi-calyceal system, What should be the management in this patient? 


A) CT-urography 

B) Cystogram 

C) Renal isotope scan 

D) Insertion of DJ stent 

E) Percutaneous nephrostomy tube placement 


Correct: E (Percutaneous nephrostomy tube placement) 


The patient is having hydronephrosis complicated by infection. Percutaneous nephrostomy tube placement is preferable 


to ureteric DJ stent because 
1) Patient is having signs of infection (fever) 


2) There is only one functional kidney, hence urgent and more complete drainage of upper tracts is required 

There are many causes of hydronephrosis such as extrinsic (tumor compression, retroperitoneal fibrosis), intra-mural 
(pelvi-ureteric junction obstruction, carcinoma) or intra-luminal (stones). Bilateral hydronephrosis is seen with benign 
prostatic hyperplasia, posterior urethral valves and urethral strictures, 

Definitive surgical treatment is cause specific. The indications for definitive surgery in case of hydronephrosis are 

1) Increasing loin pain and fever despite adequate medical therapy 


2) Rising creatinine (developing renal failure) 
3) Increasing obstruction 


Temporary drainage is provided in most cases by D) stenting. Percutaneous nephrostomy tube is preferred when the 
patient is septic/grossly unwell secondary to obstruction of urinary tract. This is because ureteric stents may not be able 


to drain the pus completely. 
Definitive management depends upon cause. 


1) For pelvi-ureteric junction obstruction: Anderson-Hynes pyeloplasty or endoscopic pyelolysis 
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2) For ureteric stones, Extracorporeal shock wave lithotripsy, Ureterascopic retrieval or open surgery 
3) For BPH: Transurethral resection of prostate, trans-vesical prostatectomy, 

A) Postenor urethral valve. Endoscopic ablation 

5) Urethral stricture: Dilatation, optical internal urethrotomy, urethroplasty 


Reference: 
Practical Urology by Christopher R Choppel: Poge 85-86 


1301) A 30 year old male underwent open pyeloplasty. 13 years later, he is diagnosed of having 1em stricture at 
previous operated site. What should be the next best step? 


A) Balloon dilation 

B) Endopyelotomy 

C) Open pycloplasty 
D) Repeat pyeloplasty 
E) None of the above 


Correct: B (Endopyelotomy) 


Success rates of antegrade endopyelotomy of up to 65-95% are reported for primary cases and up to 89% for seconday 
cases alter failed open-surgical pyeloplasty. The success rates for retrograde endopyelotomy with fewer patients and 
less follow-up than tn antegrade endopyelotomy range between 73% and 90%; for the Acucise endopyelotomy, betwey 
76% and 81%. 

The candidates for best endoscopic (antegrade and retrograde) outcome are those with less than grade II 

hydronephrosis and good renal function. 

Secondary open pyeloplasty after failed endopyelotomy may be a more tedious operation with less satisfactory results 
in cases with extensive penureteral scarring due to extravasation of urine after endopyelotomy than primary open 
pyeloplasty 


Re 
Smit? 


's Genero! Urology (18° edition): Page 121 
1302) Which of following is a common cause of hydronephrosis In young females? 


A) Urinary tract infection 
B) Retroverted uterus 

C) Cervical carcinoma 

D) Vaginal adenocarcinoma 
E) Pregnancy 


Correct: E (Pregnancy) 
Dilatation of the ureters and renal pelvis occurs early in pregnancy up to the 20" week and is a result of high levels of 
circulating progesterone (relaxes ureteric smooth muscles). After delivery, the ureters return to their normal size withy 


12 weeks. The significance of hydropnephrosis in pregnancy is that 
1) There is an increased predisposition to infection due to vesico-ureteral reflux 
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2) There is a possibility that abdominal pain during pregnancy may be mistakenly ascribed to ureteric obstruction 


Reference: 
Bailey ond Love (26" edition): Page 1290 


1303) A patient, diagnosed with renal coll carcinama, about Bem and extending inta inferior vena cava, What will be 
the stage of cancer? 


A) T1 NO MO 
B) T2 NO MO 
C) T3 NO MO 
D) T2 N1 MO 
E)T2 NI MI 


Correct: C (T3 NO M0) 


Renal cell carcinoma has invaded major veins (i.e. inferior vena cava) that makes it T3. There is no nodal (NO) or distant 
(M0) metastasis. 

TMN classification of renal cell carcinoma is given below: 

Staging of renal cell carcinoma is given below 


Te Primary tumour 
TX Primary tumour cannot be as ssessed 
_T0_ _Noevdence of prmary tumour oo 
TI Tumour <7 emn greatest dmersion Ientted to the Kidney 
Tio Turnow < 4 mn croatest dimension, fimited to the kidney 
Tib __ Tumas > 4 orm but s 7 om n greatest dimanson, but not mor than 7 em 
T2 Tumour >? cmn greatest dmanson, tented to the kidney 
Tumour extends rro major vens or directly Invades adrenal gland or parinaphric tissues Dut 
Not beyond Gerota’s lascia x a ai eee ae 
T3a Tumo deectly mvades perrephre seuss’ but not beyond 
Gerota's fasca a p 
TId Tumov grossly extends into rena! veins)’ or ds segmental branches, or the vena 
Cava below the daphragm 
TX Tumour grossly extends nto vena cava or ts wal above dapra 
bn Tumour drectly invades beyond Gerota's tasca or adrenal gland 
Regional lymph nodes —_ E 
—— M Regon jymph nodes cannot be assessed 
NO No regional fymph node metastasis 
NI Metastass na sngo egonal hmphnode 
N2  Melastass in mom than 1 regon! lymph node 


TNM Staging of renal cell carcinoma 
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Staging rnal cell carcinoma 
is based on size, position and lymph node 
lnvatvement: 


‘Stage t: tumour <7 cm In the largest dimension, 
fimited to tho kidney 

‘Stago Il: tumour >7 cm In tho largest dimension, 
limited to the kidnay 

‘Stage Ii tumour In the major velns or adrenal 
gland with intact Gerota% fascia, or rogional 
tymph nodes involved 

‘Stage IV. tumour beyond Gerota's fascia 


Staging of renal cell carcinoma 


Reference: 
Gailey and Love (27° edition): Page 1416-1420 


1304) A 47 year old patient gives history of painless hematuria for three months with occasional colic pain followed 
by passage of blood clots in urine. He also complains of a dragging sensation on left loin. On intravenous urog-am, a 
filling defect is seen in upper pole of left kidney (probably a mass). What is probable diagnosis? 


A) Renal stone 

B) Ureteric stone 

C) Renal cell carcinoma 
D) Wilm’s tumor 

E) None of the above 


Correct: C (Renal cell carcinoma) 


Clinical features of renal cell carcinoma are as follows: 
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Typical presenting feature Frequency Comments 
Hematuria 50-60% Most common presenting complain sometimes with 
episodes of clot colic 
Flank pain 35:45% Second most common presentation 
| Abdominal mass 25-45% 
| Weight loss 30-35% 
| Triad of painless hematuria, abdominal — 10% 
mass, flank pain 
Left sided varicocele 13% cases Occurs with involvement of renal veins. It is usually rapid 
in onset and does not reduce when patient is asked to lie 
down. 


In 25% cases, symptoms are atypical and are as follows 


Atypical symptoms Comments 
| Pyrexia of unknown origin (fever) 37.8 to 38.8 
| Polycythemia Occurs due to erythropoietin release (4% cases) 
| Hypercalcemia Due to release of parathyroid hormone related peptide 
| Hypertension Due to renin release 
Nephrotic syndrome A rare presentation of RCC 
| Stauffer syndrome Hepatic dysfunction without the presence of metastasis 


Most commonly it is present on upper pole as a cystic/hemorrhagic mass, bright yellow in color and often larger than 3 
cm. On histological examination, the most common pattern found is 

1) Solid areas of polyhedral/cuboidal cells 

2) Cells with deeply stained, rounded nuclei and abundant cytoplasm [containing lipids, cholesterol and glycogen) 


Reference: 
1) Bailey and Love (26° edition): Page 1304, 1305 
2) Rapid Review Pathology by Edward Galjan (5" edition): Page 1073, 1074 


1305) A lady is diagnosed with renal cell carcinoma. She is asking about prognosis of her condition, Which of the 
following gives best information regarding prognosis of renal cell carcinoma? 


A) Staging 

B) Grading 

C) Histological type 
D) Old Age 

E) None of the above 


Correct: A (Staging) 


Prognostic factors in renal cell carcinoma are: 

1) Tumor size more than 4 cm carries poor prognosis. 

2) Extension into the renal vein 

3) Presence of secondaries, differentiation, local extension. 
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4) Hypercalcemia and Stauffer's syndrome carry poor prognosis, 


Reference: 
SRB Manuol of Surgery (6" edition): Page 1017 


1306) A 49 year old male patient is diagnosed with renal cell carcinoma, He has continuous relentless lower back pain. 
On metastatic workup, plain radiographs and bone scan are inconclusive/equivocal, But there is a strong clinical 
suspicion of bony metastasis. Which of the following Is next best investigation to be performed? 


A) CT scan 

B) MRI 

C) Re-bone scan 
D) Plain X-rays 
E) PET scan 


Correct: B (MRI) 


Bone scan is obtained in highest-risk patients suffering from renal cell carcinoma in whom there is an elevated alkaline 
phosphatase or new-onset bone pain. In case of the bone scan is equivocal, an MRI may be useful for these patients. 


Reference: 
Campbell Urology: Page 2346 


1307) Which of the following is the most appropriate management in a patient with 7cm renal cell carcinoma having 
abdominal/ para-aortic lymph node involvement but no distant metastasis? 


A) Radical nephrectomy 

8) Radiation followed by radical nephrectomy 

C) Chemotherapy followed by radical nephrectomy 
D) Chemotherapy 

E] Radiotherapy 


Correct: A (Radical nephrectomy) 


All patients with renal cell carcinoma are treated with radical nephrectomy which includes resection of 

1) Kidneys 

2) Adrenal gland 

3) Gerota’s fascia 

4) Proximal ureter 

5) Para-aortic lymph nodes 

Exceptions to radical nephrectomy include following indications, in which partial nephrectomy (nephron sparing surgery) 
s preferred. 

1) Bilateral renal cell carcinoma 

2) RCC in solitary kidney 

3) Tumor size <4cm (T1a) 

Additional treatment options in the form of immunotherapy (interleukin-2 and interferon therapy) are used in case of 
metastatic renal cell carcinoma. 
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Note that renal cell carcinoma is both radio and chemotherapy resistant 
Management of renal cell adenocarcinoma 1 summarived as follows: 


Stage of dh Primary management Additional management 
Tha Partial nephrectamy (nephron sparing surgery) 


Radical nephrectomy 

Radical nephrectomy 

Radical nephrectomy For 13b and 13¢ (inferior vena cava extension, 
involvement of cardiar surgeon may be required for 
tumor clearance from great vessels of heart and right 
atrium) 

Radical nephrectomy Interleukin 2 and interferon therapy for metastatic 
disease 


Inferior 
na cava 
Adrenal gland vena a 
gated 
renal 
pedicles 


Kidney 


Renal cell 
carcinoma 


Proximal 
ureter 


Radical nephrectomy: involves resection of involved kidney, adrenal gland, Gerota’s 
fascia, proximal ureter and para-aortic lymph nodes 


Reference: 
Bailey and Love (26" edition); Page 1304, 1305 


1308) What is the best management option in transitional cell carcinoma of renal pelvis? 


A) Chemotherapy 
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B) Radiotherapy 

C) Nephro-ureterectomy 
D) Nephrectomy 

E) Active surveillance 


Correct: C (Nephro-ureterectomy) 


Transitional cell carcinoma 
of renal cell pelvis is a 
multifocal aggressive cancer 
that has following features 
1) These tumors depict 
“field cancertzation’, This 
means that urothelium is 
affected diffusely by 
cancerous changes (under 
goes metaplasia that can 
progress to dysplasia and 
Carcinoma) such that there 
are higher chances of 
second primary cancers 
independent of the first 
(whole of the epithelium is 
at risk for development of 
cancer). Thus the disease 
rocess 1s said to be 
iil Field cancerization 
2) Painless hematuna 1s the 
Most common clinical symptom. 
3) Urine examination may show presence of malignant cells (may give a clue whether the tumor is well or poorly 
differentiated) 
4) Intravenous urography usually demonstrates the tumor as a filling defect. 
5) As the disease 1s multifocal and can occur anywhere in the territory of urothelium, the conventional surgical 
treatment is by nephron-ureterectomy with a cuff of bladder wall. 
6) If there is bilateral disease process or carcinoma in a solitary kidney, a more conservative approach in the form of 
ureteroscopic resection/ablation of tumor followed by instillation of mitomycin-C is preferred. 


Reference: 


Bailey and Love (26" edition): Page 1307 


1309) A 40 year old female patient underwent nephrectomy. 2 weeks later, she presented to outdoor department 
with complain of pain below incision with radiation to ipsilateral leg and weakness in same leg. Which of the 
following is likely cause? 


A) Compression of Lateral femoral cutaneous nerve 


B) Compression of Genitofemoral nerve 
C) Wound infection 
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D) Addictive behavior 
E) None of the above 


Correct: A (Compression of Lateral femoral cutaneous nerve) 


Patient has developed "Meralgia Paresthetica” due to compression of lateral femoral cutaneous nerve due to scarring 
following nephrectomy, The signs of entrapment include: sensations of burning/tingling/numbness in anterior and 
lateral thigh which increases with walking, standing, or hip extension. Sitting Usually relieves symptoms, 

Entrapment of genitofemoral nerve causes hypoesthesia over anterior thigh below inguinal ligament along with groin 
pain that worsens with external or internal rotation of hip/prolonged walking/or even with light touch. 


Reference: 
Article on “What are signs and symptoms of lateral femoral cutaneous nerve and genitofemoral nerve entrapment”: by 
Mino Hadjari Hollis 


1310) Inrenal cell carcinoma invading the inferior vena cava, what should be the appropriate incision for 
nephrectomy? 


A) Transverse loin incision 

B) Oblique incision 

C) Thoraco-abdominal approach 

D) Anterior trans-abdominal incision (subcostal/cheyion incision) 
E) Intercostal incision 


Correct: D (Anterior trans-abdominal incision {subcostal/chevron incision)] 
Nephrectomy can be performed through 

1) Loin/flank incision 

2) Anterior trans-abdominal approach 


Surgical approaches for the management of large renal masses with vascular 
involvement, A) Bilateral subcostal incision B} Mercedes type incision €} Midline incision 


The anterior trans-abdominal approach is of three types 
1) Sub-costal incision 

2) Bilateral sub-costal (chevron) incision 

3) Midline incision 
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The anterior transabdominal approach (particularly the midline approach) has the advantage that the renal pedicle and 
the inferior vena cava can be widely exposed, hence tumor exploration can be adequately performed. 
In case of involvement of renal vein/inferior vena cava, the surgeon must obtain early control of the cava above and 


below the tumor extension. 


If there is extension into the thoracic cavity (e.g. inferior vena cava above diaphragm or right atrium), cardioplegia and 
tumor evacuation is done in conjunction with cardio-thoracic surgeon 


Reference: 
1) Bailey and Love (26” edition): Page 1306 
2) Fischer Mastery of Surgery: Page S889 


1311) A patient is diagnosed with stage IIIA renal cell 
carcinoma. Which of the following is best approach for 
| radical nephrectomy in this case? 
| A) supra-subcostal-lumbar incision 
| B) Trans-subcostal-lumbar incision 
| C) Infra-subcostal-lumbar incision 
D) Midline laparotomy incision 
£) Thoraco-abdominal incision 


Correct: E (Thoraco-abdominal incision) 


Renal cell carcinoma may have venous extension from 
the renal vein to vangus levels inthe IVC, and extend as 
high as the right atrium Staging of IVC thrombus 
includes level | (adjacent to the ostium of the renal 
vein), Il (extending to the lower aspect of the Irver), Ill 
(involving the intrahepatic portion of the IVC but below 
the diaphragm), and IV (extending above the 
diaphragm). Itos critical that patients have recent 
staging imaging by CT or MRI the assess level of 
thrombus to inform the need for vascular and/or 


cardiothoracic surgical consultants. Thoracoabdominal 
incisions are preferred for nght-sided tumors, whereas 
bilateral subcostal or a long midline incision can be 

utilized for left-sided tumors to enable exposure of the 


ipsilateral kidney as well as the infenor vena cava. 
Reference: 
38 


Fischer Mastery of Surgery: Page 5895-5896 


1312) Which of the following feature differentiates 
between neuroblastoma and Wilm’s tumor, both 
childhood malignancies with similar presentation? 


A) Urinary catecholamine levels 
B) CT-abdomen 


C) MRI abdomen 
D) Chest X-ray 
E) Ultrasound abdomen 


Correct: A (Urinary catecholamine levels) 


Neuroblastoma is malignant tumor that secretes excess 
amounts of catecholamine. It is seen in children <5 
years of age and is brought into attention by 
toxic/unhealthy look of child. It is thought to arise from 
1) Postganglionic sympathetic neurons originating in the 
adrenal medulla 

2) Sympathetic chain of ganglion cells 

Although it presents as a palpable abdominal mass, 
further palpation is not done as this may precipitate 
release of catecholamine It may be associated with 
opsoclonus-myocionus syndrome. The tumor may cross 
the midline and constitutional symptoms are common, 
Wilms tumor on the other hand is more commonly seen 
in children between 5-10 years of age. It does not 
secretes catecholamine. However it secretes renin that 
activates renin-angiotensin-aldosterone system and 
causes hypertension, This tumor 1s usually discovered 
on routine daily activities (e.g while giving bath to 
child). Affected child is usually healthy. It may be 
associated with WAGR syndrome and Beckwith- 
Wiedemann syndrome. The tumor does not cross the 
midline and constitutional symptoms are rare 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 
Page 1079, 1342 


1313) A patient who has undergone renal transplant is 
having decreased urine output on second post- 
operative day. What Investigation will help to find the 


Beunscaner 


cause of graft dysfunction inthis case? 


A) Renal angiogram 

B) Doppler Ultrasound 

C) Renal biopsy 

D) Renal radionuclide scan 
£) None of the above 


Correct: B (Doppler Ultrasound) 


Management of post-operative graft dysfunction is as 
follows 

1) First step in the management of early graft 
dysfunction is irrigation of urinary catheter (in case itis 
occluded by a blood clot), Hypovolernia, if present, 
should be corrected with the help of central venous 
pressure monitoring, 

2) A Doppler ultrasound examination of the graft is the 
single most important investigation because it allows 
exclusion of important pathologies hike vascular 
thrombosis and urinary obstruction as causes of graft 
dysfunction, 

3) If the graft dysfunction is still present after several 
days, it is usual to perform an ultrasound-guded needle 
biopsy of the kidney to ensure that graft rejection is not 
present and then to repeat the investigation every week 
or so until graft function occurs, 


Reference: 


Bailey and Love (26th edition): Page 1425 


1314) Post-operatively, urine owt t: ont caving 
passed Foley catheter, is less t230 /hour over 
the last 6 hours (normal: 0.5-lmi/sy/our What 
should be the management in this patient’ 


A) Look for kinking of catheter 

B) Administer thiazide diuretics 

C) Administer loop diuretics 

D) Administration of 500ml bolus of normal saline 
E) No intervention required 


Correct: A (Look for kinking of catheter) 
Patient is having oliguria defined as urine output 


<0.5mi/kg/hour, Although the most common cause of 
peri- and post-operative oliguria is hypovolemia either 
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due to continuous bleeding or under resuscitation, 
common problems encountered with catheterization 
must be attended first. Initial evaluation and 

assessment should include 
1) Checking for correct placement of Foley catheter 
(looking for free flaw or urine/fushing the catheter) 
2) Check for any clot blocking the catheter or any kink in 
the tube obstructing the normal urinary outflow 
3) Palpation of bladder 10 look for distended bladder 
Ultrasound scan of bladder may help 
4) Fluid bolus (509-1000m1 IV crystalloid) should be 
administered if there 15 bladder is not 
distended/catheter tube 15 not blocked. In patients with 
normal cardiac and renal functions, this will not only 
confirm the diagnosis of hypovolemia but will also be 
therapeutic. 
5) Send Hematocrit levels/serum hemoglobin levels to 
look for any ongoing occult bleeding. 
6) Serum electrolyte, particularly potassium levels (to 
manage hyperkalemia early) should be sent 


Reference: 
Washington Manual of Surgery (7° edition): Poge 49 


1315) Which of the following is appropriate 
management of patient who is suffering from acute 
kidney injury and is currently in “oliguric” phase? 


A) Correction of volume deficit 
B) Intravenous antibiotics 

C) Intraverious furosemide 

D) Dialysis 

E) None of the above 


Correct: A (Correction of volume deficit) 


With the onset of renal failure, an accurate assessment 
of volume status must be made. If pre-renal azotemia 
(oligunc phase) is present, 

1) Prompt correction of the underlying volume deficit is 
essential. 

2) Serum electrolytes should be sent especially 
potassium levels as hyperkalemia usually results and 
should be managed promptly 

3) Once acute tubular necrosis is established, patient 
develops polyuria (damaged and regenerating epithelia 
are unable to resorb urine). At this stage, measures 
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should be taken to restrict daily fluid intake to match Reference: 


urine output and insensible and GI losses. Schwartz Principles of Surgery (10" edition): Page & 


1316) By which of the following cellular adaptive mechanism, the remaining kidney increases in size after removal of 
one kidney from body? 


A) Compensatory hyperplasia 
B) Compensatory hypertrophy 
C) Atrophy 

D) Metaplasia 

E) Dysplasia 


Correct: B (Compensatory hypertrophy) 


Following nephrectomy on one side in a young patient, there is compensatory hypertrophy of the nephrons of the other 
kidney causing increase in size of the remaining kidney. There is also some degree of hyperplasia as well. 


Reference: 
Textbook of Pathology by Harsh Mohan: Page 52 
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Urinary bladder 


1317) Which of the following is appropriate treatment 
option for urinary incontinence after developing after 
transurethral resection of prostate/prostatectomy? 


A) Artificial sphincter 

B) Male sling operation 

C) Suprapubic catheterization 
D) Foley catheterization 

E) Oxybutynin 


Correct: B (Male sling operation) 


Stress urinary incontinence following radical 
prostatectomy can have a significant impact on a man’s 
quality of life. Male slings offer a perceived minimally 
invasive treatment option and do not require the 
manual dexterity necessary to operate ani artificial 
urinary sphincter, 


The titanium port, for filling and draining the sphaczer 
cushion 


Reference: 
Article on “Male Slings for Post-prostatectomy 
Incontinence-Alexander D. Doudt” 


1318) A 25 year old married female presented to 
urology outdoor department with complaints burning 
and frequent micturition along with pain and 
discomfort in lower abdomen with on and off fever. 
On examination, pain is evident in suprapubic area, 
Laboratory examination shows pus cells in urine, What 
is your diagnosis? 


A) Nephritis 

B) Cholecystitis 

C) Urethritis 

D) Cystitis 

E) None of the above 


Correct; D (Cystitis) 


Infection of the bladder gives rse to symptoms of 
frequency, urgency, suprapubic discomfort, dysuria and 
cloudy offensive urine These symptoms are often 
known as ‘cystitis’ Lower UTIs are much more common 
in women than in men, particularly in those aged under 
50. 

A comparison of common urological infections is given 
below in table: 


Kidneys (iute pyelonephritis) 


Bladder (cystitis) *Frequent, painful urination 


“Blood in urine 
*Surning with urination 
Discharge 


Urethra (urethntis) 


Reference. 
Bailey and Love (27° edition): Page 1441 


1319) A 50 year old women is admitted to emergency 
department with complaint of upper abdominal pain. 
An ultrasound shows thin walled gall bladder filled 
with fluid. In addition there is also a solid left renal 
mass. Which of the following investigations should be 
ordered? 


A)HIDA scan 

B) Intravenous pyelogram 

C) CT scan of abdomen and pelvis 
D) Oral cholecystogram 
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E) Upper GI series 
Correct: C (CT scan of abdomen and pelvis) 


The ultrasound findings of gall bladder are normal 
However the suspicious renal mass requires further 
evaluation with CT scanning. 

Pre- ano post-cor.trast CT scan of abdomen and pelvis 
should be ordered that will indicate: 

1) The nature of mass (if the mass enhances, it is more 
likely to be a malignant tumor) 

2) Hilar lymphadenopathy and possibility of metastatic 
disease. 


Reference: 
Sabiston Textbook of Surgery (20° edition): Page 1232 


1320) A 41 year old male suffered blunt torso trauma 
following accident with a tractor. On examination, 
there is generalized abdominal tenderness and 
suspected intra-abdominal visceral injury. Urinary 
bladder is not palpable. Retrograde cysto-urethrogram 
shows leakage of contrast into the peritoneal cavity. 
What should be the plan of action? 


A) Detalled investigations first followed by elective 
laparotomy 

8) Midline laparotomy along with bladder repair 
C) Suprapubic cystostomy 

D) Foley catheterization 

E} Active observation 


Correct: B (Midline laparotomy along with bladder 
repair) 


In this patient, along midline laparotomy is given with 
surgical repair of injured abdominal viscera along with 
bladder repair of intraperitoneal bladder injury, 
Patients can have either isolated intra-peritoneal 
bladder injury or bladder injury with associated other 
intra-abdominal visceral injuries. 

1) When isolated injury 1s present: Patient usually 
develops generalized abdominal rigidity and distention 
(due to ileus} however signs of peritonitis usually 
develop late, There ıs no desire to micturate and 
bladder is impalpable. Signs of ascites (shifting dullness) 
can be elicited 


2) When other intra-abdominal injuries are present: 
peritonitis may develop early 
A retrograde cystogram is best investigation to rule out 
bladder injury Lxtravasation of contrast into peritoneal 
cavity implies intra peritoneal bladder injury 
In either case, laparotomy Is indicated along with 
bladder repair. For isolated injunes of bladder, a lower 
midline laparotomy is enough. For suspected visceral 
injunes, a long midline laparotomy incision is piven 
Bladder is repaired in a single layer fashion (some prefer 
double layered repair) using absorbable suture (2-0) 
Suprapubic cystastomy is placed along with Foley 
catheterization. 
In summary 

Type of bladder injury Management 


Isolated intra-peritoneal Lower midline laparotomy 


bladder injury with bladder repair 

Isolated extra-peritoneal Foley catheterization for 7-10 
bladder injury days 

Combined intra- Long midline laparotomy 


abdominal visceral injury with surgical repair of 

and bladder injury (intra- damaged viscus along with 
peritoneal or extra- bladder repair. 

peritoneal) 


Suprapublc cystostomy 


Single layered bladder 


Wr repair 


À 
N 


X 


Bladder repair and suprapubic cystostom 


Reference: 
1) Bailey and Love (26" edition): Page 1311 


2) Schwartz Principles of Surgery (10" edition): Page 
1660 
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1321) Which of the following Is most appropriate 
Investigation for assessment of extra-poritoneal 
bladder Injury following blunt trauma? 


A) Retrograde cystography 

B) Ultrasound scan 

C) CT-contrast abdomen, pelvis 
D) Intravenous pyelogram 

E) Urine analysis 


Correct: A (Retrograde cystography) 


Patients with suspected bladder injury should be 
evaluated with retrograde cystography. Following are 
Important aspects of this study 

1) Atleast 400m! of contrast should be instilled in 
bladder. 

2) After contrast instillation, both plain film cystography 
and CT cystography can be used. CT cystography scan is 
more useful in providing anatomic details 

3) Atleast three anterior-posteriar images must be 
obtained: scout (before contrast instillation), full 
bladder, and after drainage, when performing plain film 
cystography. 

4) In patients with penetrating bladder injuries, imaging 
should not delay operative exploration as the bladder 
can be visually inspected at the tine of surgery 


Reference: 

1) Bailey and Love (26" edition) Poae 361 

2) Sabiston Textbook of Surgery (20° edition): Page 
2121 
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1322) A patient presents to surgical emergency after 
motor vehicle collision. He has a pelvic fracture and a 
suspected bladder injury. Which of the following 
investigation should be done to rule out/confirm 
bladder injury? 


A) Intravenous cystogram 
8) CT-KUB 

C) Plain X-rays 

D) MRI 

E) Cystogram 


Correct: E (Cystogram) 


Patients with suspected bladder injury should be 
evaluated with retrograde cystography. Following are 
important aspects of this study. 

1) At least 400m! of contrast should be instilled in 
bladder 

2) After contrast instillation, both plain film cystography 
and CT cystography can be used. CT cystography scan is 
more useful in providing anatomic details. 

3) Atleast three an nor images must be 
obtained. scout (bi st instillation), full 
bladder, and after drainage, when performing plain film 
cystography. 

4) In patients with penetrating bladder injuries, imaging 
should not delay o e exploration as the bladder 
can be visually inspected at the time of surgery. 


Reference 

1) Bailey and Love (26° edition), Page 361 

2) Sobiston Textbook of Surgery (20° edition): Page 
2121 


1323) Which of the following is most likely couse o! acute urinary retention in a 30 year female patient? 


A) Clot retention 

B) Urinary stricture 

C) Fecal impaction 

D) Acute urethritis 

E) Retroverted gravid uterus 


Correct: E (Retroverted gravid uterus) 


Most frequent causes (of acute urinary retention 


Bladder outlet obstruction (most common cause) 


Urethral stricture 


Acute urethritis/Prostatitis 
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` Phimosis 
Females Retroverted gravid uterus 
Bladder neck obstruction 
Both Blood clot 
Urethral calculus 
Rupture of the urethra 
Neurogenc (injury/disease of spinal cord) 
Smooth muscle cell dysfunction (Associated with ageing) 
Fecal impaction 
Anal pain (hemorrhoidectomy) 
Intensive postoperative analgesic treatment 
Some drugs 
Spinal anesthesia 


Reference: 
Bailey and Love (26 edition): Page 1312 


1324) Which of the following is best method to confirm invasion of bladder tumor into detrusor? 


A) Cystoscopy 

B) MRI 

C) Bimanual clinical examination 
D) Intravenous urography 

E) None of the above 


Correct: A (Cystoscopy) 


Cystoscopy and resection of tumor with separate resection of the tumor base are essential for accurate anaiysis of 
invasion into detrusor muscle. 


Reference: 
Bailey and Love (27* edition): Page 1447 


1325) Which of the following is treatment for T2 (locally muscle invasive) bladder carcinoma diagnosed aiter 
histopathology of cystoscope retrieved biopsy? 

A) Repeat cystoscopic resection 

B) Partial cystectomy 

C) Radical cystectomy 

D) Radiotherapy 

E) Chemotherapy 


Correct: C (Radical cystectomy) 
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The bladder carcinoma has invaded the detrusor muscle. Radical cystectomy is done as primary treatment. An 
alternative in surgically unfit patients/in patients who refuse surgery is external beam radiotherapy (higher recurrence 


than surgery but lower complication rates), 


Management of bladder carcinoma depends upon histopathological and investigational staging and grading of tumor. 
TURBT is done initially for any bladder prowth/suspicious mucosa lesion (e.g, red velvety mucosa in case of carcinoma in 
situ) and specimen is sent for analysis. Algorithm for management 15 as follows 


Staging Description 
Tis Carcinoma in situ 


Non-invasive papillary carcinoma 
Tumor invading mucosa and sub-mucosa 
(detrusor muscle not involved) 

Ta and T1 are also known as “Superficial 
bladder tumors” -an older terminology. 


Tumor invading detrusor musele but not 
| beyond it 
, Tumor invading beyond detrusor muscle 
into peri-vesical fat 
T3a: Microscopic Invasion 
T3b: Macroscopic invanon 


Tumor invasion of surroundings 
| Tda: Prostate, rectum, uterus 
| Tab: Pelvic and antero abdominal wall 


Management 

Transurethral resection of bladder tumor should be followed by 
instillation of ECG 

According to histopathological grading of resected specimen following 
TURBT, the tumors are classified as low risk and high risk. 

I) low. nsk No further intervention needed 

2) Recurrent low risk: TURBT for any growth follawed by chemotherapy 
(mitomycin-C/epirubucin) 

3) High isk: IETURBT shows high risk superficial tumor, BCG instillation is 
the best method to decrease recurrence 


Radical cystectomy with urinary diversion 
External beam radiotherapy 1s preferred if 
1)Patent unfr for surgery 
2) Patient refuses surgery 


Pall atrve surgery (TURBT or radical cystectomy) 

Combined with 

Chemotherapy: M-VAC (Methotrexate, vinblastine, Adriamycin and 
cnplatin} 

Rac'otherapy is used for bony metastasis. 


Staging of bladder carcinoma 
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Radical cystectomy involves removal of following structures: 
1) Urinary bladder with peri-vesical fat 
2) Prostate 
3) Pelvic lymph nodes 
4) Proximal urethra 
5) Uterus with anterior vaginal wall (in females) 


As bladder has been removed, urinary diversion procedures must be done. The options include 
1) Ileal conduit 

2) Bladder reconstruction (Struder's pouch or Indiana Mainz pouch) 

3) Uretero-sigmoid-ostomy 


Reference: 
Bailey and Love (27° edition): Page 1445-1452 


1326) What is the most appropriate treatment for low risk superficial bladder tumors? 


A) Transurethral endoscopic resection of bladder tumor 

B) instillation of chemotherapeutic agents (mitomycin-C) 

C) Instillation of BCG 

D) Chemotherapy-immunotherapy followed by radical cystectomy 
E) Radical cystectomy 


Correct: A (Transurethral endoscopic resection of bladder tumor) 


The superficial bladder tumors are divided into two categories, based upon histopathological analysis of bladder 
specimen following TURBT, both requiring different management. 

1) Low risk tumors. Low/intermediate grade Tia (non-invasive, papillary bladder tumors usually grade 1 or 2, without 
associated carcinoma in situ) 

2) High risk tumors: High grade T1 (there is invasion of lamina propria with high grade (grade 3) with/without associated 
carcinoma in situ) 

After initial TURBT, additional management for superficial bladder tumors is as follows 


Type of superficial bladdér Description Management 

tumor, 

Low risk tumors 1) Low/Intermediate grade T1a (non- 1) Transurethral resection of bladder tumor alone is 
invasive, papillary bladder tumors enough. 
usually grade 1 or 2) 2) Surveillance is done and If no tumor recurrence 
2) No associated carcinoma in situ occurs in 1" six months following TURBT, prognosis is 

a k excellent. 

Recurrent low risk tumor Following TURBT, low risk tumors re- Transurethral resection of bladder tumor is done if any 
appear within 6 months, detected by growth found 
cystoscopy along with instillation of chemotherapy (mitomycin- 


C/epirubicin) which decrease the recurrence rates 


High risk tumors 1) High grade T1a 1) When TURBT shows high risk tumor, instillation of 
2) High gradeT1 (there is invasion of immunotherapy with BCG is done and regular 
lamina propria) cystoscopic surveillance is performed as the recurrence 
3) Presence of associated carcinoma in risk is high, 
situ 
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Qi disease persists after BCG, radical cystectomy is 


offered 


Ureterat orfice 


lateral 
wall tumor 


Transurethral resection of bladder tumor 


Reference: 
Bailey and Love (26° edition): Page 1332 


1327) A 60 year old presented with painless hematuria and occasional passage of blood clots in urine. On 
investigations, a bladder growth is identified. What should be the next best step? 


A) Intravenous pyelogram 

B) CT-KUB 

C) MRI 

D) Renal isotope scan 

E) Transurethral endoscopic resection of mass 


Correct: E (Transurethral endoscopic resection of mass) 


Any patient > 50 years of age presenting with complaint of painless hematuria should be suspected of having bladder 
tumor. Cystoscopy should be performed to look for any bladder growth. If bladder growth is identified then it should be 
resected by transurethral resection of bladder tumor. Following are important aspects. 

1) TURBT is done using “resectoscope” which is a specially designed surgical endoscopy that uses either monopolar or 
bipolar diathermy to resect tumor. 
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2) The growth should be fully resected, 

3) Separate resection of tumor base should be done to look for detrusor invasion accurately. 

4) The sample should be send for histopathological analysis. 

5) After resection of tumor, a bimanual examination should be performed along with complete urinary tract imaging 
(Intra-venous/CT/MR-urography and CT/MRI) if the histopathological report shows detrusor invasion, to look for loco- 
regional spread of disease. 


Thus TURBT not only allows confirmation of diagnosis but also allows staging of tumor and performs a therapeutic role 
in case of non-invasive, low-grade disease. 
Analternative to TURBT for bladder growth is to take sample by cold cup blopsy. 


Reference: 

Bailey and Love (26° edition): Page 1332 

1328) Which of the following is a recognized 2) An increased (20-fold) risk of adenoma and 
metabolic/electrolyte abnormality following uretero- adenocarcinoma, particularly at the site of uretero-colic 


sigmoidostomy? 


A) Respiratory acidosis 

B) Metabolic alkalosis 

C) Hypochloremic metabolic acidosis 
D) Hyperchloremic metabolic acidosis 
E) Hyperchloremic metabolic alkalosis 


Correct: D (Hyperchloremic metabolic acidosis) 


Long-term complications encountered with 
urelerosigmoidostomy (done for urinary diversion) 
include 

1) Stricture at the site of anastomosis with bilateral 


hydronephrosis and infection. Uretero-sigmoldoston ay 


—i 
Beanscamer 


anastomosis, 

3) Hyperchloremic, normal anion gap, metabolic 
acidosis (because of absorption of chloride and urea 
present in the urine). 


Reference: 
Bailey and Love (26" edition): Page 1310 


1329) A patient developed neurogenic bladder 
following trauma to spinal cord. What should be the 
urological management in this patient? 


A) Active observation 

B) Urodynamic studies as early as possible 
C) Intermittent catheterization 

D) Suprapubic cystostomy 

E) Intravenous loop diuretics 


Correct: C (Intermittent catheterization) 


Immediate management following spinal shock 
(following spinal trauma) is as follows 

1) Intermittent catheterization (2-3 times daily) should 
be performed to drain bladder. However an alternative 
is Foley catheterization when patient s unable to 
perform intermittent catheterization 

2) Neurological examination must be performed to 
assess the level of sensory and motor loss 

3) If there is trauma above the level o' bladder, a spastic 
ladder results because of loss of inhibitory signals from 
rain. Bulbocavernosus and anal reflexes are intact. 

4) If the trauma is at the level bladder (damaged cauda 
equine/sacral plexus), a hypotonic/flaccid bladder 
results. Bulbocavernosus and anal reflexes are absent 

5) Full urodynamic assessment (micturition cysto- 
urethrogram) of bladder function should be undertaken 
when the patient gets stable 


bl 
bı 


Reference: 
Bailey and Love (26" edition): Page 1314 


1330) A 25 year old lady presented to urology 
department with complaint of burning micturition 
along with fever. On examination, patient is febrile 
with temperature of 101 F. Laboratory analysis reveals 
white cell count of 12000/u. Abdominal examination is 
unremarkable. She gives history of increased urinary 
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frequency and pain referred to labia, What can be the 
likely cause? 


A) Renal calculi 

6) Bladder calculi 

C) Peritonitis 

D) Pelvic appendicitis 
E) None of the above 


Correct: B (Bladder calculi) 


Clinical features of bladder calculi are: 

1) Frequency (more during day than night, because 
during day). 

2) Pain: More during day which is referred to the tip of 
penis or labia. 

3) Suprapubic pain and tenderness may be present. 

4) Hematuria: Often terminal. 

5) Interruption of urinary stream and often acute 
urinary retention 

6) Features of cystitis: Burning micturition, fever, pain. 


Reference: 
SRB Manual of Surgery (6° edition): Page 1020 


1331) Which of the following is best treatment for a 
15mm vesical stone in a 25 year old female patient? 


A) Litholopaxy 

B) Percutaneous cystolithotomy 
C) Open cystolithotomy 

D) Dormia basket retrieval 

E) Stone dissolution technique 


Correct: A (Litholopaxy) 


Reference: 
SRB Manual of Surgery (6"" edition): Page 1020 


1332) A $2 year old male complains of intermittent 
painless hematuria for last 6 months. He was told by 
his doctor that he had a “clot” in bladder which is 
being treated. What can be the possible diagnosis in 
this patient? 


A) Hemophilia A 
B) Chronic renal failure 
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C) Bladder tumor 
D) Hunner ulcer 
E) Schistosomiases 


Correct: C (Bladder tumor) 


Painless gross hematuria in an elderly male is indicative 
of a bladder carcinoma until proven otherwise. The 
bleeding may give rise to clot formation in bladder 
which may lodge into the urethra to cause acute clot 
urinary retention. 


Reference; 


Bailey and Love (26" edition): Page 1333 


1333) A young females complains of urinary 
Incontinence. She says that as she feels the urge to 
urinate, she passes urine even before reaching 
washroom. What type of incontinence is she suffering 
from? 


A) Stress incontinence 

B) Urge incontinence 

C) Overflow incontinence 
0) Neurogenic bladder 

E) Chronic urinary retention 


Correct: B (Urge incontinence) 


Urge incontinence occurs due to detrusor muscle over 
activity which can be idiopathic or due to underlying 
cause. In either case, there are symptoms of frequency, 
urgency, urge incontinence, nocturia or nocturnal 
incontinence (enuresis) resulting from “phasic” increase 
in pressure, 

1) Neurogenic bladder: Detrusor hyperreflexia e.g 
secandary to neurologic disorders such as Parkinson 
disease, multiple sclerosis, stroke, spinal cord injury and 
chronic bladder outlet obstruction in males 


2) Idiopathic: Detrusor hyperreflexta due to unknown 
cause 

Itis necessary to differentiate between urge 
incontinence (resulting from detrusor instability) from 
stress incontinence (resulting from sphincter weakness) 
because both these entities occur in females 
(sometimes co-existing) and management ts different 
Also note that idiopathic variety ts diagnosis of 
exclusion, hence important differentials which present 
ina similar manner must be ruled out and includes 

1) Infection 

2) Genito-urinary tuberculosis 

3) Carcinoma in situ 


Urge incontinence: A: Unne fills up urinary bladder B: As 
soon as unne fills up the bladder, detrusor hyperactinty 
sets in (shown by arrows) that leads to urine efflux 


Management ıs as follows 


First line management —Anti-cholinergic medications 
(oxybutynin and tolterodine) 
1) Entero-cystaplasty 

2) Injection of small doses of 
botulinum toxin into bladder 


Management in 
resistant cases 


Reference: 
Bailey and Love (26" edition): Page 1315-1317 
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1334) A young females complains of urinary incontinence. She says urine is passed with episodes of coughing and 
sneezing and for this reason she has to void frequently. What type of incontinence Is she suffering from? 


A) Stress incontinence 

B) Urge incontinence 

C) Overllow incontinence 
D) Neurogenic bladder 

E) Chronic urinary retention 


Correct. A (Stress incontinence) 

Stress incontinence (genuine stress incontinence) occurs due to a weak bladder sphincter, Various etiolopies leading toa 
weak bladder sphincter are as follows 

1) Prolonged obstructed labor 

2) Multiparous females 

3) Young females involved in gymnastics (trampolining) 

4) In males, causes include those with epispadias and having undergone prostate surgery 

When intra-abdominal pressure ıs raised (due to coughing, sneezing, straining, laughing, change of pasture), weak 


Normal Bladder SUI Bladder 


Sphincter mucles contracted -—— Sphincter muscles retared <— 


Strong pelvic floor muscles — ji gag aces ‘Weak pelve floss muscles - 


Stress urinary incontinence 
sphincter is unable to hold the urine which leaks out. In order to save one self from embarrassment, patent frequently 
void (show urinary frequency and urgency) 


It is important to note that detrusor instability does not play a role in stress incontinence. However, idiopathic detrusor 
instability may coexist with it. This should be ruled out by preoperative urodynamic measurements because outcome 


following surgery is sub-optimal in women with idiopathic detrusor instability compared to those who do not have 
detrusor instability, 
Management is as follows: 


Management of stress Incontinence 


Pelvic floor/Kegel exercises and use of vaginal pessaries and cones help to strengthen the pelvic floor muscles 
in mild-moderate incontinence. 

Sympathomimetic drugs (to increase the urethral pressure): Ephedrine, pseudoephedone 

Those who fail above measures are candidates for surgery which include 

1) Open surgery: Colposuspension 

2) Minimally invasive surgery: Transvaginal tape procedure/Marshal Machetti urethropexy 


Reference: 
Bailey and Love (26' edition): Page 1315-1317 
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Prostate 


1335) A 50-year-old man presents complaints of fever (102 C), pain in the perineal region, frequency, urgency and 
dysuria, Abdominal examination Is unremarkable. However there is extreme tenderness on the anterior aspect on 
digital rectal examination. Laboratory examination show leukocytosis and urinalysis is consistent with a bacterial 

infection. Which of the following bacteria is the most cause of patient’s sign and symptoms? 


A) Staphylococci 

B) Pseudomonas acruginosa 
| C) Streptococci 
D) Bacteroides fragilis 
E) E.coli 


| Correct: E (E.coli) 


The patient presentation is consistent with acute prostatitis. Following organisms are implicated 
1) Escherichia col (most common) 

2) Staphylococcus aureus 

3) Staphylococcus albus 

4) Streptococcus faecalis 

5) Neissena gonorrhoeae or Chlamydia 

Clinical features are as follows 

1) Lower urinary tract symptoms (frequency, urgency and dysuria). 

2) High grade fever with rigors and aches 

3) Perineal pain 


On digital rectal examination, the prostate is extremely tender to palpation (palpation should not be done vigorously as 
there is risk of releasing bacteria into the blood stream). The presence of “boggy” prostate or a fluctuant swelling 
indicates prostatic abscess rather than prostatitis. 

Blood analysis shows leukocytosis. Urine analysis and culture (initial urine sample in affected patient contains threads 
which should be cultured) reveal signs of bacterial infection (pyuria) and the likely causative organism respectively. 

The treatment ıs as follows 

1) Intravenous broad-spectrum antibiotics are started until the patient is afebrile and hemodynamically normal. 

2) The treatment ıs then continued for a total of 3 weeks with oral antibiotics. 


4) Pain on defecation 
5) Inappropnately managed case may present with signs of sepsis (high grade fever, hypotension and tachycardia). 


Reference. 
Bailey and Love (26" edition): Page 1357 


1336) What will be the appropriate management in case of prostatic abscess? 


A) Antibiotic course for 3 weeks and re-evaluation 

B) Antibiotic course for 3 weeks and then perform surgery 

C) Evacuation of abscess by prostatic massage under anesthesia 
D) Delayed surgical intervention in form of per-urethral resection 
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E) Trans-rectal drainage of abscess without delay 
Correct; E (Trans-rectal drainage of abscess without delay) 


The abscess should be drained without delay by perurethral resection (unroofing the whole cavity) or using a needle via 
the transrectal or perineal route. 


Reference: 
Bailey and Love (26" edition): Page 1475 


1337) A 30 year old male complains of increasing day and night time urinary frequency. He also complains of weight 
loss in recent months along with low grade fever in evening and dull ache in loin, Intravenous pyelogram shows 
dilated upper pole of kidney with standing up of contrast column, What should be the next best step in this patient? 


A) Cystoscopy 

B) CT-KUB 

C) Ultrasound scan 

D) Urine microscopy and culture 
E) X-ray KUB 


Correct: D (Urine microscopy and culture) 


Patient's findings are suggestive of tuberculosis of urological tract particularly renal tuberculosis. The earliest and most 
often the only symptom of renal tuberculosis is increased urinary frequency (progressive increase in both daytime and 

night-time frequency). 

Tuberculosis of genitourinary tract accounts tor 14% of total cases of tuberculosis. Details of pathological genitourinary 
manifestations are given below 


Anatomical part of Cineal teats a 
Genitourinary tract: 
Earliest manifestation is increasing CT (especially CT-urography) is the most sensitive test and shows 
day and night time urinary 1) Early papillary necrosis 
frequency 2) Progressive hydronephrosis 
3) Thin walled parenchyma with poor enhancement, sometimes 
with dystrophic calafications involving whole kidneys (putter 
kidney) p 
Strictures farm through out Most common site is vesico-uretenic junction (narrowed in- 
drawn orifices appear as “Golf hole ureters” on cystoscopie 


f 
| 

ij 

| 

= view 5 
| Urinary bladder Hematuria occurs due to ulceration Thimble bladder is seen (contracted bladder) 
| of caseous granulomas 

| Increasing frequency due to short 

£ E contracted bladder 

f Prostate Paintul, sometimes bloody May be hard and show calcifications 


i ejaculation 


Epididymis and vas Multiple sinuses seen on posterior Antituberculous therapy is least effective for tuberculosis of 
| deference scrotal skin epididymis and testis 
| Beaded and thickened vas 

deference on palpation 
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Initial diagnosis of tuberculosis is made by microscopy and culture of early-morning urine specimens (three complete 
specimens are sent). If there is evidence of genitourinary tuberculosis, only then the anti-tuberculous chemotherapy is 


started Following evidence may suggest G.U tuberculosis 


1) "Stele pyuria”: There are white cells in unne but unne culture ts negative. 

2) Ziehl-Nelsen staining of the urine sediment may sometimes show presence of acid-fast bacilli 
3) Culture using Lowenstein-Jensen medium is most definitive but takes a long time of 6 weeks. Hence if clinical picture 
is suggestive, ant-tubercular therapy 1s started and continued for 9-12 months. 


Surgical options in G.U tuberculosis are as follows: 


Surgical options 
Partial/complete nephrectomy 


Pathological condition 


Ureteric reconstruction Distal ureteric strictures 
Augmentation cystoplasty 
_ urinary bladder) 

Epididymectomy/Orchiectomy 
testis 


Reference 


Bailey and Love (26° edition): Page 1302 


1238) What is the appropriate treatment to delay the 
onset of bony metastasis seen in advanced prostatic 
carcinoma? 


A) Radiotherapy 

B) Chemotherapy 

C) Hormonal (androgen ablation) therapy 
D) Radical prostatectomy 

E) Bisphosphonate therapy 


Correct: C [Hormone (androgen ablation) therapy] 


Patients with poorly differentiated disease are at risk of 
a catastrophic event such as spinal cord compression; in 
these patients, early androgen ablation can prolong the 
time to complications. Also, patients with local or 
general symptoms should be offered androgen 
deprivation. Previously androgen ablation was achieved 
by bilateral orchiectomy but now it 1s accomplished by 
oral administration of antiandrogens for 2 weeks 
followed by injection of LRH agonist. 

Radiotherapy for symptomatic metastases in prostate 
cancer is an excellent form of palliative treatment in 
hormone-relapsed disease. 

1) It often produces dramatic pain relief in men with 


Tuberculosis involving kidney 


For thimble (contracted/fibrosed) 


For tuberculosis of epididymis and 


Comments 

The extent of resection is defined by functional 
status of kidney using renal isotope scan 

For distal strictures, reconstruction can be done 
to allow for unnary drainage 

Done 6-12 weeks after initiation of 
antituberculous therapy 

Tuberculosis of epididymis and testis is highly 
resistant to ATT. If no response is observed tor 2 
months, then surgical resection is considered 


hormone-relapsed prostate cancer that can last up to 
six months 

2) When multiple sites are involved, intravenous 
radiopharmaceuticals such as strontium-89 can be 
employed. Strontium is a bone-seeking isotope that 
delivers effective radiotherapy to metastatic areas. It 
appears to be as effective as hemi-body irradiation in 
the treatment of men with metastatic hormone- 
relapsed disease; however, the duration of response 
has been disappointing 


Reference: 
Bailey and Love (26" edition): Page 1356 


1339) Which of the following is a feature of renal 
tuberculosis? 


A) Cobra-head sign in IVP 
B) Colicky loin pain 

C) Palpable renal mass 
D) Sterile pyuria 

E) None of the above 


Correct: D (Sterile pyuria) 


IMM Q-BANK SURGERY 4™ EDITION 


Beanscamer 


“Sterile pyuria” is the presence of white cells in urine 
but with a negative urine culture. Various causes of 
sterile pyuria are piven in table below: 


Causes of sterile pyurl 

Infectious causes — These organisms require special 
media to prow and hence are not 
identified on routine cultures 


1) Mycobacterium tuberculosis 
2) Chlamydia trachomatis 

3) Mycoplasma 

4) Ureaplasma 

5) N.gonorthea 

6) Herpes Simplex virus 

7) Fungal infections 

Current use of antibiotics/recently 
treated urinary tract infections 
Recent urological procedures (e.g. 
cystoscopy) 

Urinary tract stones/carcinama 


Non-infectlous 
causes 


Cobra-head sign is seen on IVP in ureterocele usually 
associated with duplex kidney, Dull ache is felt in renal 
tuberculosis rather than colicky pain. It is unusual for a 
tuberculous kidney to be palpable 


Reference: 
Bailey ond Love (26" edition): Page 1302 


1340) A 57 year old male patient presents with 
features of bladder outlet obstruction and low back 
pain. Workup reveals prostatic carcinoma that has 
metastasized to vertebrae. Which of the following is 
the best treatment option for bony metastasis in this 
patient? 


A) Radiotherapy 

B) Chemotherapy 

C) Hormonal (androgen ablation) therapy 
D) Radical prostatectomy 

E) Bisphosphonate therapy 


Correct: A (Radiotherapy) 


In case if patient has developed symptomatic bony 
metastasis in prostate carcinoma, radiotherapy is the 
best treatment option because 

1) It provides symptomatic relief 
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2) It adds to cancer specific survival rates 


Reference: 
Campbell Urology: Page 2856 


1341) A elderly male underwent transurethral 
resection of prostate and developed seizures post- 
operatively. What is the most likely cause? 

A) Hyponatremia 

B) Hypernatremia 

C) Hypakalemia 

D) Hypotension 

E) Hyperkalemia 


Correct: A (Hyponatremia) 


The patient is having “Transurethral resection 
syndrome” (TURS). The 
transurethral resection of pr 
in body. When hypotonic so! 
irrigation purposes, exce 
leads to 

1) Hyponatremia 

2) Fluid overload: As the patients undergoing TURP are 
elderly, they are unable to effectively manage the 
increasing fluid load in body Congestive cardiac failure, 
pulmonary edema, mental sta 
sometimes stroke occurs Death can rapidly follow. 
Management of ped cases are 

1) Fluid restriction ts done. This is necessary to prevent 
aggravation of symptoms of fluid overload 

2) Hypertonic saline ıs used for symptomatic 
hyponatrema (e.g seizures) 

3) Fluid overload [e g mental status changes and 
pulmonary edema) are managed by diuresis 

Prevention is more important, The risks of TURS are 
minimued by 

1) Using 1.5% isotonic glycine for irngation (previously 
1% hypotonic glycine was used) 

2) Minimizing resection time to less than 1 hour in case 
if monopolar diathermy 1s used during resection with 
resectoscope (because of risk of resorption of water 
with use of 1% glycine). 

3) Recent introduction of continuous flow 
resectoscopes that use bipolar diathermy with normal 
saline as irrigant have permitted higher resection times 
and thus can be used for rezection of larger prostate 


ng fluid used during 
tate (TURP) ıs absorbed 
are uted for 

e absorpuonin the body 


hanges and 
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4) Patients should be continuously monitored in post- 
operative period because early detection and 
management reduces mortality and morbidity. 


Reference: 
1) Bailey and Love (26" edition): Page 1348 
2) Bailey and Love (27" edition): Page 1465 


1342) Which of following fluids is used preferably now 
a days for transurethral resection of prostate? 


A) Normal saline 

B) Lactated Ringer 

C) 5% Dextrose water 

D) 1.5 % Glycine 

E) Human albumin solution 


Correct. A (Normal saline) 


Traditionally 1.5 % glycine is used with monopolar 

TURP. But with the recent development of bipolar TURP 
that utilizes normal saline as irrigant, following 
advantages have been achieved 

1) Decreased incidence of TUR syndrome 

2) Decreased post-operative clot retention 

Thus, although monopolar technique had been used for 
a long time, it is now being replaced by a more efficient 
bipolar technique that utilizes normal saline as irrigant. 


Reference: 
Campbell Urology: Page 2667 


1343) A 58 year old male presented to urology OPD 
with complaints suggestive of bladder outlet 
obstruction (poor stream, hesitancy, incomplete 
emptying, intermittent stream and post-void dribbling 
of urine), On detailed history taking, he gives history of 
significant weight loss over past few months and is 
also having dull pain in tower back that is disrupting 
his routine life. Ultrasound is inconclusive. What 
investigation should be ordered keeping in mind the 
possible diagnosis of this patient? 


A) Bone scan 

B) Prostate specific antigen 

C) Trans-rectal prostate biopsy 
D) Urine analysis 


E) CT-abdomen, pelvis 
Correct: B (Prostate specific antigen) 


The possible differential diagnosis in this patient is 
prostatic carcinoma and benign prostatic hyperplasia 
Recent history of weight loss and significant back pain 
are unlikely in BPH. To differentiate between these two 
conditions, prostate specific antigen is usually ordered, 


Prostatic carcinoma presentation and diagnostic 
workup 


Symptoms of advanced prostatic carcinoma include: 
1) Bladder outlet obstruction: Poor stream, hesitancy, 
incomplete emptying, intermittent stream and post- 
void dribbling of urine 

2) Painless hematuria 

3) Pelvic and lower back pain 

4) Symptoms due to distant metastasis: Bone pain, 
cough and hemoptysis (pulmonary metastasis), jaundice 
(hepatic metastasis) 

Following findings on digital rectal examination should 
raise Suspicion of prostatic carcinoma 

1) Stony hard, nodular prostate 

2) Obliteration of median sulcus 

3) Fixed mucosa rs 

If clinical symptoms and/or findings on digital recta! 
examination are suspicious of carcinoma, prostate 
specific antigen (PSA) is ordered. 


Significance 


2.5-4 ng/mL Upper maximum range of normality 

>4ng/ml Trans rectal ultrasound guided biopsy 
recommended to rule out caranona 

>10ng/mL Highly suggestive of prostatic 
carcinoma 

>35 ng/mL Diagnostic of advanced prostatic 
carcinoma 

Free PSA levels Prostatic carcinoma secretes bound 

<18% PSA, hence levels of free PSA <18% are 


indicative of prostatic carcinoma 
rather than benign prostatic 
hyperplasia 


If rectal examination findings and PSA levels (>4ng/ml) 
are suggestive of prostatic carcinoma, then biopsy ıs 
necessary for diagnosis. At least 12 biopsies are taken 
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from 6 different areas. Biopsy can be done by following 
methods 

1) Trans-rectal biopsy using ultrasound guidance or MR 
guidance under local anesthesia 

2) Trans-perineal biopsy under regional/general 
anesthesia 

3) In case if patient is having bladder outlet obstruction 
as presenting feature, transurethral resection of 
prostate is done. It provides symptomatic relief as well 
as biopsy of resected specimen can be performed 

If biopsy shows evidence of prostatic carcinoma, then 
staging is done as follows 


Tests for staging Comments 


| General Leucoerythroblastic 

| baseline reaction/anemia/thrombocytopenia 

| hematologic Deranged liver function tests (raised 

Investigations alkaline phosphatase) In advanced 

| disease 

| Magnetic MRI with high tesla magnet 

| resonance accurate method of staging 

imaging advanced disease 
It detects not only the local cancer 
growth but also enlarged pelvic lymph 
Nodes. However it 15 weak at two spots 
1) In detecting small areas of capsular 
spread 
2) In detecting low gra 

| ‘ silent tumors. 

| Trans-rectal ve as MRI because 

ultrasound scan ed with rectal 
, (TRUS) examination and PSA measurements 
detects only 30-50% cf pr 
| n cancers 
| Bone scan 


Prostate carcinoma most commonly 
spreads distantly to bene Heni 
scan is done when dista à 
suspected on the following basis 

1) PSA levels > 10ng/ml 

2) High grade carcinoma (Gleason 
score of 7 of more) 

a 3) Locally advanced disease on MRI 
Radiological X-rays may show 

| Investigations 1) Sclerotic metastasis (dense and 

| coarse appearance} of lumbar 
vertebrae and pelvic bone 

2) Co-existing osteoblastic and 
osteoscleratic lesions 

Provides information about 
involvement of upper urinary tracts. 


Excretion 
urography or 
| ultrasound 
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Reference: 
Bailey and Love (26° edition): Page 1353-1354 


1344) A young patient asymptomatic patient on 
routine screening is having prostate specific antigen 
levels of 18ng/mL. He presents to urologist. What 
should be the next step in management of thls 
patient? 


A) Radical radiotherapy 

B) Transurethral resection of prostate and biopsy 
C) Transrectal ultrasound guided blopsy 

D) Radical prostatectomy 

E) Chemotherapy 

Correct: C (Transrectal ultrasound guided biopsy) 


Following findings on digital rectal examination should 
raise suspicion of prostatic carcinoma 

1) Stony hard, nodular prostate 

2) Obliteration of median sulcus 

3) Fixed mucosa 

If clinical symptoms and/or findings on digital rectal 
examination are suspicious of carcinoma, prostate 
specific antigen (PSA) ts ordered. 


25-4 ng/mL Upper maximum range of normality 
>4ng/ml "Trans rectal ultrasound guided biopsy 
recommended to rule out carcinoma 
>10ng/mL 
235 ng/mL 


y Suggestive of prostavc carcinoma 
Diagnostic of advanced Prostatic 
carcinoma 
Free PSAlevels Prostatic carcinoma secretes bound PSA 
<18% hence levels of free FSA <18% are 
indicative of prostatic carcinoma rather 
than benign prostatic hyperplasia 


If rectal examination findings and PSA levels (>4ng/mi) 
are suggestive of prostatic carcinoma, then biopsy is 
necessary for diagnosis. At least 12 biopsies are taken 
from 6 different areas. Biopsy can be done by following 
methods 

1) Trans-rectal biopsy using ultrasound/ MR guidance 
under local anesthesia 

2) Trans-perineal biopsy under regional/general 
anesthesia. 

3) Incase if patient is having bladder outlet obstruction 
as presenting feature, transurethral resection of 
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prostate is done. It provides symptomatic relief as well 
as biopsy of resected specimen can be performed. 

If biopsy shows evidence of prostatic carcinoma, then 

staging for local and distant spread of disease is done, 


Reference: 
Bailey and Love (26" edition): Page 1345, 1353 


1345) A middle aged patient presents to urologist with 
lower urinary tract symptoms. International Prostate 
Symptom Score (IPSS) on history taking is 15/35. On 
digital rectal examination, hard nodules are palpable 
bilaterally with fixed overlying mucosa. What should 
be the next step in management of this patient? 


A) Radical radiotherapy 

B) Transurethral resection of prostate and biopsy 
C) Transrectal ultrasound guided biopsy 

D) Radical prostatectomy 

E) Urine culture and sensitivity 


Correct: C (Transrectal ultrasound guided biopsy) 


Patient is most likely having signs and symptoms 
Consistent with prostatic carcinoma. The next best step 
is to order PSA levels but if not mentioned, then 
transrectal ultrasound guided biopsy should be 
performed 


Reference: 
Bailey and Love (26” edition): Page 1345, 1353 


1346) Which of the following is most commonly 
involved bone in carcinoma of prostate? 


A) Pelvis 

B) P hs 

C) Saull 

D) Femur 

E) Lumbar spine 


Correct: E (Lumbar spine) 


Most common spread of prostatic carcinoma is to 
regional lymph nodes (internal iliac nodes). Most 
common extra nodal metastasis (via hematogenous 
route) is to bone. Bones involved in descending order 


include 

1) Lumbar vertebrae 

2) Proximal femur 

3) Pelvic bone 

4) Thoracic ribs 

5) Sternum 

6) Skull 

Other sites of hematogenous spread besides bones are 
lungs and liver. 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 
Page 1124 


1347) What will be the stage of prostatic carcinoma 
which has spread to seminal vesicle? 


AyT2 
B)T3a 
C) T3b 
D) T3c 
E)T4 


Correct: C (T3b) 


T3 prostatic tumor extends through the capsule: 
1) 73a; uni- or bilateral extension 

2) T3b: seminal vesical extension. 

T4 is a tumor that is fixed or invading adjacent 
structures other than seminal vesicles — rectum or 
pelvic side wall. 


Reference: 
Bailey and Love (27° edition): Page 1470 


1348) Which of the following is appropriate treatment 
for T2 prostatic carcinoma? 


A) Radical prostatectomy 
B) Radiotherapy 
~ Brachytherapy 
‘cal castration using LHRH agonists 
tomy 


Correct: A (Radical prostatectomy) 


Reference: 
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Bailey and Love (27 edition); Page 1472-1473 


1349) A 57 year old male presented with complaints of 
obstructive urinary symptoms and recurrent urinary 
tract infection. He gives a history of Trans-urethral 
resection of prostate for benign prostatic hyperplasia 5 
years back, What is the likely underlying pathology? 


A) Clot retention in urethra 

B) Bladder sphincter incontinence 
C) Recurrence of primary disease 

D) Bladder neck stenosis/stricture 
E) None of the above 


Correct: C (Recurrence of primary disease) 


Recent long term studies have indicated that recurrence 
of benign prostatic hyperplasia occurs in few patients 
undergoing TURP. Patients present with symptoms of 
bladder outlet obstruction five to ten years after the 
initial operation (15-18% people require re-operation 
after 8 years of TURP due to recurrence}. A technically 
incomplete primary TURP procedure ıs considered the 
likely cause. Recurrence rates with TURP are higher 
compared with trans-vesical prostatectomy. 

Bladder neck stricture on the other hand occurs within 
6 months of primary operation and presents with 
symptoms of bladder outlet obstruction. Bladder neck 
stricture is more common with trans-vesical 
prostatectomy compared to TURP. 


Reference: 

1) Bailey and Love (27 edition): Page 1466, 1467 
2) Article on :”Bladder neck contracture”: NCBI 

3) Article on “Bladder Neck Contracture ofter 
Transurethral Resection of the Prostate for Benign 
Prostatic Hyperplasia Treated with a Thermo- 
Expandable Metal Stent”: Hindawi journal 


1350) Which of the following is/are removed in trans- 
vesical prostatectomy? 


A) Enucleation of lateral lobes of prostate 

B) Enucleation of prostatic adenoma 

C) Enucleation of posterior lobe of prostate 

D) Enucleation of prostate with small part of bladder 
E) Enucleation of prostate with removal of bladder and 
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proximal urethra 
Correct: B (Enucleation of prostatic adenoma) 


Intrans-vesical prostatectomy, enucleation of the 
hyperplastic prostatic adenoma (also termed benign 
prostatic hyperplasia) is performed through an extra- 
peritoneal incision of the lower anterior bladder wall. 
This operation is ideally suited for patients with 

(1) A large median lobe protruding into the bladder 
(prostate size 100 gram) 

(2) Associated bladder pathology such that bladder 
approach is necessary e.g. a bladder diverticulum, 
bladder growth or a large bladder calculi. 

4) It also may be preferable for obese men, in whom it 
is difficult to gain direct access to the prostatic capsule 
and dorsal vein complex 

The main disadvantage, as compared with the retro- 
pubic approach, is inadequate visualization of apical 
Prostatic adenoma which causes 

1) Less precise enucleation of adenoma which damages 
the bladder neck sphincter causing urinary incontinence 
in the immediate post-operative period and bladder 
neck stenosis within 6 months after operation. 

2) Difficult hemostasis. 


Enucleation of prostatic adenoma 
(by blunt dissection with finger) 


Trans-vesical prostatectomy 


Reference: 
Compbell-Wash Urology: Page 2681-2682 
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1351) A patient presented to regional health center 
with complaints of bladder outlet obstruction (800) 
where diagnosis of benign prostatic hyperplasia (BPH) 
was made. He was initially put on medical therapy for 
his disease. After a day, patient again presented to 
doctor with complaints of severe dizziness. What is the 
most likely problem? 


A) Symptoms are related to the primary disease 

B) Symptoms are consistent with malignant disease 
C) Higher dose of drug have been prescribed 

D) These are side effects of prescribed drug 

E) None of the above 


Correct: D (These are side effects of prescribed drug) 


Alpha-blockers used in medical treatment of BPH cause 
postural hypotension and dizziness. 

Medical therapy for BPH ıs started when International 
prostate scoring system (IPSS) ts 8-19 (moderate) or 
when initial conservative measure (fluid restriction, 
frequent voiding and avoidance of caffeinated drinks) 
have failed. Two drug classes are used. 


SProg date) “Wethanismiof Side'etfects Drugs 


artion included 
Alpha They inhibit -Postural -Prazosin 
blockers the hypotension -Doxazosin 
contraction of and -Terazosin 
smooth dizziness -Tamsulosin 
muscle thatis (hence -Alfuzosin 
found in the prescribed 
Prostateand at night) 
relieve the -Nasal 
dynamic congestion 
componentof and 
bladder outlet headache 
obstruction -Drowsiness 
caused by BPH 
5-alpha- Theseinhibit -Decreased 1) 
reductase the libido Finastride 
inhibitors conversionof -Weightgain 2) 
testosterone Dutasteride 
to = 
dihydrotestost Gynecomasti 
erone and a 
relieve the 


mechanical 
component of 
bladder outlet 
_ obstruction 
caused by BPH 


Reference: 
1) Bailey ond Love (26" edition): Page 1347 
2) Lippincott’s Pharmacology: Page 137-139 


1352) A 55-year-old man with history of alcohol abuse 
recently started on oral medication for benign 
prostatic hyperplasia, after several weeks of use he 
complains of decrease in his semen volume. Which of 
the following medications is responsible for 
ejaculatory dysfunction? 


A) Doxazosin 
B) Finasteride 
C) Tamsulosin 
D) Dutasteride 
E) Alfuzosin 


Correct: C (Tamsulosin) 
The treatment related incidence of abnormal 


ejaculation observed in 0.4 mg of tamsulosin is 1: * and 
0.8 mg of tamsulosin is 18%. 


Reference: 
Lange Q&A Surgery 
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Urethra and penis 


1353) Which of the following is the surgical procedure of choice for correction of distal hypospadias with minimal 
chordee? 


A) Meatal advancement and glanuloplasty incorporated (MAGPI) 
B) BRACA-1 

C) Two staged BRACA repair 

D) Tubularised incised plate urethroplasty 

E) None of the above 


Correct: D (Tubularised incised plate urethroplasty) 
Anatomical classification for hypospadias is given 


Duckett Hadidl Hadidi 
1996 2004 2018 


Qos ‘Slanular]  Glanular 
a son Q i1 

Í Distal Ponile 
o———Midenan | 
+ Proximal penile 

a Penoserciu! | Proximal 


a Midscrotal Proximal 


UN | 
| | 
| 


In dealing with a boy with hypospadias, the surgeon has to correct the following major abnormalities: 


a) Abnormal ventral curvature or chordze (orthoplasty) 

b) Abnormal proximal meatal insertion (urethroplasty) 

€) Abnormal looking glans penis (glanuloplasty and meatoplasty) 

d) Abnormal looking prepuce, either by circumcision or prepuce reconstruction 

1) Chordee is classified into mild chordee (<20’), moderate chordee (>20” and < 30"), and severe chordee > 30°, Mild 
chordee doesnot need treatment (as in this case). 

For various types of hypospadias, the treatment options are given below: 


Anterior/distal | Glanular p | Inverted ¥-technique 
Hypospadias hypospadias | MAGPL | 
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Y-V Modified Mathieu _ 


Distal Tubularization technique | Thiersch Duplay technique ZA 
hypospadias Glanuloplasty and in-situ tubularization | 


Flap techniques g Mathew perimeatal based flip flop flap p 
BARCAT Balanic groove technique 
Split prepuce insitu only technique 


Middle TIP urethroplasty Snodgrass TIP ET 
hypospadias Onlay techniques Snodgraft TIP 
Preputual onlay island technique S| 
Split prepuce insitu only technique 
Proximal Single stage repair Preputual onlay island technique 
hypospadias techniques Double onlay preputual flap (Kayanagi 


technique) 

Parameatal foreskin flap 
2 staged repair BRACA 1 and BRACA 2 
techniques Ee i 


TIP: Tubularized incised plate 


Tubularised incised plate urethroplasty is used for creation of neourethra in case of distal hypospadias. In this 

procedure, the urethral plate (part of tissue between hypospadias opening and anatomical meatal opening) is ir. ised on 
both sides and midline and the folded over a Foley catheter to create urethra and advance meatal opening. 

BRACA-1 repair involves chordee correction, harvesting of the graft (muscosal/non-hair bearing skin), laying down, and 
anchoring of the graft to opened urethra and immobilization of the graft by an appropriate dressing. BRACA-2 ıs done 
after 6 months in which this healed graft is folded over Foley catheter to make a urethra. BRACA repair Is used ic 
Proximal hypospadias and in case of failed/recurrent hypospadias. 


Reference: 
Hypospadias Surgery by Ahmed T.Hadidi (2™ edition): Page 451 


1354) A patient was given intra-cavernous penile and fibrosis, which usually starts after 6 months occurs 
injection for erectile dysfunction. The most serious in 2-8 % population. 
long term complication he may suffer is? 


Reference: 
A) Priapism 1) Smith General Urology (18* edition): Page 612 
B) Infection 2) Neurology and General medicine page 665 
C) Penile edema 
D) Penile fibrosis 1355) A patient was given intra-cavernous penile 
E) None of the above injection for erectile dysfunction. The most serious 


à > acute complication he may suffer is? 
Correct: D (Penile fibrosis) 


A) Priapism 

B) Infection 

C) Penile edema 

D) Penile fibrosis 

E) None of the above 


Priapism (acutely) and fibrosis (long term) are the two 
serious side effects associated with Intra-cavernosal 
injection therapy. Priapism occurs in ~1.3 % patients 
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Correct: A (Priapism) 


Priapism (acutely) and fibrosis (long term) are the two 
serious side effects associated with intra-cavernosal 
injection therapy. Priapism occurs in “1.3 % patients 
and fibrosis, which usually starts after 6 months occurs 
in 2-8 % population. 


Reference; 
1) Smith General Urology (18" edition): Page 612 
2) Neurology and General medicine page 665 


1356) Which of the following is most common cause of 
bladder outlet obstruction in new born and children? 


A) Posterior urethral valves 
B) Urethral stricture 

C) Epispadias 

D) Hypospadias 

E) Phimosis 


Correct: A (Posterior urethral valves) 


Posterior urethral valves are the most common cause of 
bladder outlet obstruction and renal failure in new born 
and children. They are most commonly present distal to 
verumontenum and act as flap valves to cause 
obstruction to urinary flow. Antenatal detection by 
ultrasound is possible with identification of bilateral 
hydrocele. Children present with features recurrent 
urinary tract infections and features of bladder outlet 
obstruction but no resistance encountered when Foley 
catheter is passed (remission of symptoms with 
catheter removal). Mictuntion cysto-urethrogram is the 
diagnostic test that shows distended bladder, distended 
Posterior urethra and vesicoureteral reflux. Endoscopic 
ablation is the most commonly employed treatment. 


Reference: 
Bailey and Love (27° edition): Page 1477, 1478 


1357) A child on elective list planned for ablation of 
posterior urethral valves. Preoperatively urine culture 
Sensitivity shows 10 x 2 CFU bacteria. The urine sample 
was collected from suprapubic catheter. What should 
be the next best step? 


A) Clinical correlation and going for surgery 
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B) Defer surgery 

C) Take MSU sample 

D) Pass Foley catheter and take sample 

E) Manage for UTI 

Correct: D (Pass Foley catheter and take sample) 


In patient of posterior urethral valve, the presence of 
large amounts of residual urine is apparent on Initial 
catheterization done in conjunction with radiographic 
studies, and an uncontaminated urine specimen should 
be obtained via the catheter and sent for culture. 


Reference: 
Smith’s General Urology (18° edition): Page 634-635 


1358) Which of the following part of urethra is most 
commonly injured following a fall astride? 


A) Bulbar urethra 

B) Penile urethra 

C) Meatus 

D) Membranous urethra 
E) Prostatic urethra 


Correct: A (Bulbar urethra) 


The urethra is divided into the anterior and posterior 
segments, each has a different cause for injury and 
different management options. 

1) In case of trauma to anterior segment of the urethra 
bulbar urethra is most commonly damaged part. The 
Causes include cycling accidents, loose manhole covers 
and gymnasium accidents astnde the beam). 

2) Rupture of the membranous urethra typically occurs 
in association with a pelvic fracture. It may also be 
associated with an extra-pentoneal rupture of the 
bladder. Most common site of damage is bulbo- 
membranous junction and “Straddle fractures” 
involving all four pubic rami and fractures resulting in 
both vertical and rotational pelvic instability are 
associated with the highest risk of urologic injury. 


Reference: 
1) Bailey and Love (26° edition): Page 1361-1362 
2) Campbell Urology (10° edition): Page 2516, 2 


1359) A 32-year-old man is in a high-speed motorcycle 
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collision and presents with an obvious pelvic fracture. 
On examination, he has a scrotal hematoma and blood 
at his urethral meatus, Which of the following is the 
most appropriate next step in his management? 


A) Placement of a Foley catheter 
B) Cystoscopy 

C) CT of the pelvis 

D) Retrograde urethrogram 

E) Nephrostomy tube placement 


Correct: D (Retrograde urethrogram) 


If a urethral injury is suspected, a retrograde 
urethrogram should be performed before attempting to 
place a Foley catheter. 

1) If there is a urethral disruption, a suprapubic catheter 
should be placed 

2) Urethral injuries can be associated with pelvic 
fractures, and suspicion of a urethral injury should be 
increased if any of the following signs are present: 
blood at the urethral meatus, a scrotal hematoma, or a 
free-floating prostate on rectal examination 


Reference: 

1) Sabiston Textbook of Surgery (20° edition): Page 
2092, 2093 

2) Pretest series: Page 102, MCQ 167 


1360) A patient after fall astride presented to surgical 
emergency with severe pain and Inability to void. On 
examination, blood is seen at meatus, there is perineal 
bruising present along with swelling in suprapubic 
region. There is no associated pelvic fracture. What is 
the most appropriate management step in this 
patient? 


A) Foley catheterization 

B) Encourage to void 

C) Suprapubic cystostomy 

D) Cystourethroscopy 

E} Percutaneous nephrostomy 


Correct: C (Suprapubic cystostomy) 


The history (fall astride) along with symptoms (inability 
to avoid with severe perianal pain) and signs (perianal 


bruising, blood at meatus and suprapubic swelling) are 
Classical description of bulbar urethral injury. 
Managementis as follows: 


In case of evident urethral disruption with full bladder, 
{as in above scenario), the full bladder should be 
drained with a catheter placed by percutaneous 
suprapubic puncture using a Seldinger technique. This 
reduces urinary extravasation and allows investigations 
to establish the extent of the urethral injury. Diagnosis 
is then made by urethrogram using water-soluble 
contrast. 

lf the diagnosis is suspected: 

1) The patient should be treated with appropriate 
analgesia and antibiotics. 

2) He should be discouraged from passing urine. 

3) A retrograde urethrogram (using water soluble 
contrast) should be done to look for injury 
(partual/complete) 

4) If partial injury is present then Foley catheter can be 
passed with care. Partial tear can also be suspected in a 
patient who has passed urine already and who has no 
Signs of urinary extravasation/bload at the meatus. |! 
complete tear is present then Foley catheter is 
contraindicated. 

5) In complete tear, the best initial and safest 
management step is to drain the bladder by suprapubic 
cystostomy. 

6) If there is significant extravasation, then the perin«al 
collection/perineal hematoma should be drained. 

7) If the urethral tear is complete (evident on 
retrograde urethrogram), the suprapubic catheter 
should remain in situ while the bruising and 
extravasation settle down. 

8) Astricture will typically develop at the site of the 
injury. A retrograde urethrogram is again performed 4-6 
weeks after initial injury that will confirm the presence 
of urethral stricture. 

9) The optimal treatment of this traumatic urethral 
stricture is delayed anastomotic urethroplasty (after the 
swelling and bruising have settled down). This is carried 
out typically 3-6 months (8-12 weeks) after the injury 
and involves excision of the stenosed part followed by 
spatulated end-to-end anastomosis of the urethra. 


Reference: 
1) Bailey and Love (27 edition): Page 1479-1480 
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2) Sabiston Textbook of Surgery (20” edition); Page 
2092, 2093 

3) Pretest series: Page 102, MCQ 167 

4) Washington Manual of Surgery (7° edition): Page 
248, also see MCQ 7 of chapter 43 

5) Campbell Urology (10° edition): Poge 2516, 2520 


1361) A23-year-old man arrives in the ER after a 
motor vehicle collision, Examination reveals an 
unstable pelvis and blood at the urethral meatus. 
Which of the following studies would most accurately 
identify a urethral injury? 


A) CT scan of the pelvis 

B) Intravenous pyelogram 
C) Stress cystogram 

D) Antegrade urethrogram 
E) Retrograde urethrogram 


Correct: E (Retrograde urethrogram) 


A retrograde urethrogram is essential for diagnosis of a 
urethral injury. A Foley catheter is inserted into the 
dista! urethra and minimally inflated. This is followed by 
instillation of 30 mL of water-soluble contrast and a 
plain radiograph is obtained. No a'tempt at insertion of 
a bladder catheter should be made until a ne 
retrograde urethrogram is obtained to avoid fur, 
damaging a urethral injury. A stress cystugrum is useful 
in diagnosing a bladder injury. An intravenous 
pyelogram is obtained to evaluate the kidneys, ureter, 
and bladder. A CT scan of the pelvis docs not evaluate 
the urethra. 


Reference: 

1) Sabiston Textbook of Surgery (20° edition): Page 
2092, 2093 

2) Pretest series: Page 106, MCQ 186 


1362) A pedestrian is hit by a speeding car. Radiologic 
studies obtained in the emergency room, including a 
retrograde urethrogram (RUG), are consistent witha 
pelvic fracture with a rupture of the urethra superior 
to the urogenital diaphragm. Which of the following is 
the most appropriate next step in this patient's 
management? 
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A) Immediate percutaneous nephrostomy 

B) Immediate placement of a Foley catheter through 
the urethra into the bladder to align and stent the 
injured portions 

C) Immediate reconstruction of the ruptured urethra 
after initial stabilization of the patient 

D) Immediate exploration of the pelvis for control of 
hemorrhage trom pelvic fracture and drainage of 
pelvic hematoma 

E) Immediate placement of a suprapubic cystostomy 
tube 


Correct: E (Immediate placement of a suprapubic 
cystostomy tube) 


If a rupture of the urethra is suspected, a retrograde 
urethtogram should be obtained before any attempts 
are made to place a Foley catheter, as efforts to do so 
may result in the creation of multiple false passages or 
Conversion of a partial laceration into complete rupture. 
1) If there ıs incomplete disruption of the urethra, a 
transurethral Foley catheter can be cautiously placed 
across the injury. 

2) If there is complete disruption, a suprapubic catheter 
is placed temporarily and definitive repair is delayed 4 
to 6 months, at which time the hematoma will have 
resolved and the prostate will have descended into the 
proximity of the urogenita! diaphragm. 

Percutaneous nephrostomy has no role in the 
management of this problem. 


Reference: 

1) Sabiston Textbook of Surgery (20 edition): Page 
2092, 2093 

2) Pretest series: Page 106, MCQ 186 


1363) A33 year old male presented to surgical 
emergency after road traffic accident. Examination 
shows a suspected pelvic fracture and blood at 
urethral meatus. Digital rectal examination reveals a 
tender “high riding” /impalpable prostate. Retrograde 
urethrogram shows complete tear of posterior 
urethra, What should be the next best step? 


A) Foley catheterization 
B) Encourage to void 
C) Suprapubic cystastomy 
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D) Cystourethroscopy 
E) CT-KUB 


Correct: C (Suprapubic cystostomy) 


A retrograde urethrogram should be always be obtained 
before any attempts are made to place a Foley catheter 
in a suspected urethral injury because repeated 
attempts to do so may result in the creation of multiple 
false passages and possible conversion of a partial tear 
into complete tear. If there is ncomplete disruption of 
the urethra, a transurethral Foley catheter can be 


cautiously placed across the injury. However, if there is 
complete disruption, a suprapubic catheter is placed 
which is the safest temporary management. 


Reference: 

1) Sabiston Textbook of Surgery (20" edition): Page 
2092, 2093 

2) Pretest series: Page 102, MCQ 167 

3) Washington Manual of Surgery (7" edition): Page 
248, olso see MCQ 7 of chapter 43 

4) Compbell Urology (10" edition): Page 2516, 2520 


1364) Which of the following investigations is done first to rule out urethral injury in trauma patients? 


A) Cystoscopy 

B) Intravenous urogram 

C) CT-KUB 

D) Retrograde urethrogram 
E) Ultrasound KUR 


Correct: D (Retrograde urethrogram) 


Suspicion for Urethral Injury: 
. Slood at the meatus 


. Pubic fracture 

. High nding prostate 
Penetrating genital injury 

. Inability to void with traumatic 
pelic/genital injury 


l 
2 
3 
é 
5 
E 


Perineal, penile, or scrotal hematoma 


Indications of retrograde urethrogram 


Reference: 


1) Sabiston Textbook of Surgery (20 edition): Page 2092, 2093 


2) Pretest series: Page 102, MCQ 167 


3) Washington Manual of Surgery (7” edition): Page 248, also see MCQ 7 of chapter 43 


4) Campbell Urology (10" edition): Page 2516, 2520 
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1365) A patient suffered from poly-trauma after motor 
vehicle collision, He has multiple fractures (Including 
pelvic fracture) and soft tissue Injuries. Features of 
urethral injury are also evident (blood at meatus, high 
riding prostate). What should be the immediate 
urological management in this case? 


A) Aggressive resuscitation 

B) Foley catheterization 

C) Suprapubic cystostomy 

D) Immediate urethral reconstruction 
E) None of the above 


Correct; C (Suprapubic catheterization) 


Patients who suffer posterior urethral disruption 
injuries typically have a number of associated life- 
threatening injuries resulting frorn high energy trauma. 
At least 50% of these patients will die of related life 
threatening injuries during the initial hospitalization 
Therefore, the primary objective of the urologist is to 
establish an urgent and reliable drainage of the bladder 
with suprapubic cystostomy catheter (59 as to avoid 
complications related to urinary extravasation) and to 
facilitate stabilization of associated, more demanding 
injuries. 


Reference: 


Principles of Urology by Christopher M.Chappel, Poge 
505 
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1366) Which of the following is most commonly 
damaged part of urethra after pelvic fracture? 


A) Bulbar urethra 

B) Penile urethra 

C) Meatus 

D) Membranous urethra 
E) Prostatic urethra 


Correct: D (Membranous urethra) 


Rupture of the membranous urethra typically occurs in 
association with a pelvic fracture. It may also be 
associated with an extra-peritoneal rupture of the 
bladder, “Straddle fractures” involving all four pubic 
rami and fractures resulting in both vertical and 
rotational pelvic instability are associated with the 
highest risk of urologic injury. 

Note that the pattern of injury is more important in 
determining which part of urethra is damaged in 
comparison to associated injury For example perineal 
bruising with uring extravasation in superficial perineal 
pouchis indicative of bulbar urethral injury rather than 
membranous urethral injury, in a patient with pelvic 
fracture. 


Reference: 
1) Bailey and Love (26° edition): Page 1361-1362 
2) Campbell Urology (10° edition): Page 2516, 2520 


1367) A patient suffers from complete tear of bulbar urethra following fall astride. Where will the urine extravasation 


be seen? 


A) Penile shaft 

B) Anterior abdominal wall and scrotum 

C) Anterior abdominal wall, scrotum and mid-thigh 
D) Anterior abdominal wall, scrotum and penile shaft 
E) Perincum 


Correct: D (Anterior abdominal wall, scrotum and penile shaft) 


Urine extravasation secondary to tears of different parts of urethra are given below: 
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Urethral tear Anatomical area of urinary extravasation 


Penile urethra Partial tear (Buck's fascia intact): Urine collects under Buck's fascia of penis 
Complete tear (Buck's fascia tear); Same as for bulbar urethral tear 
` Bulbar urethra Urine extravasation occurs in 


1) Superficial perineal pouch 
2) Extension of urine to scrotum 
3) Upper thigh 
4) Anterior abdominal wall up to clavicle (under membranous layer of superficial fascia) 
_ 5) Penile shaft ' 
Membranous and Urinary extravasation on retro-pubic space (same as for extra-peritoneal bladder rupture) 
prostatic urethra 


Urine on 
shaft a! panis 


Rupture of anterior urethra: Note the extravasation of urine in superficial perineal pouch, scrotum, 
anterior abdominal wall and penile shaft 


Note that in case of bulbar urethral injury, some fascial attachment prevent urinary extravasation into certain parts of 
body. These are 

1) Extravasated urine is confined in front of the mid-perineal point by the attachment of Scarpa’s fascia just below the 
inguinal ligament and by the attachment of Colles’ fascia to the triangular ligament. 

2) The external spermatic fascia stops the urine from getting into the inguinal canals. 


Reference: 
Bailey and Love (26" edition): Poge 1361 
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1368) A 33 year old male presented to surgical workup, perineal bruising and hematoma along with 
emergency after high speed collision. He has multiple urine extravasation into superficial perineal pouch and 
injuries including pelvic fracture. On examination and under the anterior abdominal wall is found. Which 
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part of urethra has probably ruptured? 


A) Bulbar urethra 

B) Penile urethra 

C) Meatus 

D) Membranous urethra 

E) Bulbar urethra with damage of corpus spongiosum 


Correct: A (Bulbar urethra with damage of corpus 
spongiosum) 


1) Posterior urethral Injuries 


Fractures of the pelvic girdle, especially those resulting 
from separation of the pubic symphysis and 
puboprostatic ligaments, often cause a rupture of the 
posterior part of the urethra (particularly membranous 
urethra). Rupture of this part of the urethra results in 
the extravasation (escape) of urine and blood into the 
deep perineal pouch. The fluid may pass superiorly 
through the urogenital hiatus and distribute 
extraperitoneally around the prostate and bladder. 


2) Anterior urethral injuries 


The common site of rupture of the spongy urethra and 
extravasation (escape) of urine is in the bulb of the 
penis. This injury usually results from a forceful blow to 
the perineum (straddle injury), such as falling ona 
metal beam or, less commonly, from the incorrect 
passage (false passage) of a transurethral catheter or 
device that fails to negotiate the angle of the urethra in 
the bulb of the penis. Rupture of the corpus 
spongiosum and spongy urethra results in urine passing 
from it (extravasating) into the superficial perineal 
space. The attachments of the perineal fascia determine 
the direction of flow of the extravasated urine. Urine 
May pass into the loose connective tissue in the 
scrotum, around the penis, and superiorly, deep to the 
membranous layer of subcutaneous connective tissue 
of the inferior anterior abdominal wall. The urine 
cannot pass far into the thighs because the 
membranous layer of superficial perineal fascia blends 
with the fascia lata, enveloping the thigh muscles, just 
distal to the inguinal ligament, In addition, urine cannot 
pass posteriorly into the anal triangle because the 
superficial and deep layers of perineal fascia are 
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continuous with each other around the superficial 
perineal muscles and with the posterior edge of the 
perineal membrane between them, 


Anterior urethral injuries (Penile and bulbar 


Hence, signs rather than the association, are more 
important in determining level of urethral damage. As in 
the case scenario given, though there is pelvic fracture 
of patient (in 10% cases of pelvic fracture, there is 
Postenor urethral injury), the signs are indicative of 
bulbar urethral injury. 


Reference: 
Clinically Oriented Anatomy by Keith Al Moore (i 


edition): Page 415 
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1369) Which of the following is definitive management 
option in case of posterior urethral injury? 


A) Immediate endoscopic repair 

B) Suprapubic cystostomy 

C) Foley Catheterization 

D) Delayed surgical reconstruction after 3-6 months 
E) None of the above 


Correct: D (Delayed surgical reconstruction after 3-6 
months) 


The gold standard for all newly diagnosed urethral 
strictures is optical internal urethrotomy. However in 
case of traumatic urethral strictures, the first line 
surgical management is delayed anastomotic 
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urethroplasty (after the swelling and bruising have 
settled down), This is carried out typically 3-6 months 
(8-12 weeks) after the injury and involves excision of 
the stenosed part followed by spatulated end-to-end 
anastomosis of the urethra. 

If primary anastomosis is not possible, then bridge can 
be used using following 

1) Buccal/lingual mucosa 

2) Bladder mucosa 

3) Penile forehead skin 


Reference: 

1) Bailey and Love (26" edition): Page 1362-1363 
2) Sabiston Textbook of Surgery (20" edition): Page 
2123 


1370) A 30 year old patient presented to urologist with 
complaint of erectile dysfunction. In which of the 
following conditions, sildenafil is not prescribed? 


A) Macular degeneration 
B) Osteoarthritis 

C) Smith syndrome 

D) Retinitis pigmentosa 
E) None of the above 


Correct; D (Retinitis pigmentosa) 


Disturbances in color vision (loss of blue/green 
discrimination) commonly occur with sildenafil, 
probably because of inhibition of PDE-6 (a PDE found in 
the retina that ıs important in color vision). Recent 
findings, based on one study in mice, suggest that 
Viagra’s active ingredient sildenafil could cause eye 
damage to those who only carry the recessive Retinitis 
Pigmentosa RP gene — but are otherwise perfectly 
healthy. These are people with normal eyesight who 
would never develop retinitis pigmentosa. Hence 
sildenafil is not prescribed to such patients. 


Reference: 

1) Lippincott’s Pharmacology (4" edition): Poge 342 
2) Article on “Viagra/sildenofil, eyesight and retinitis 
pigmentosa” 


1371) Which of the following is a non-ulcerative 
sexually transmitted disease? 


A) Lymphogranuloma inguinale 
B) Syphilis 

C) Herpes genitalis 

D) Gonococcal infection 

E) Lymphogranuloma venerum 


Correct: D (Gonococcal infection) 


Gonorrhea is a sexually transmitted disease. It is caused 
by Neisseria gonorrhoeae (gonococcus) which is a gram- 
negative kidney-shaped diplococcus. It infects anterior 
urethra in men, the urethra and cervix in women and 
the oropharynx, rectum and anal canal in both sexes 
In primary syphilis caused by Treponema pallidum, 
typically painless ulcers are formed with rubbery 
consistency and surrounding indurations. 
In Herpes genitalis caused by human simplex virus-type 
2, vesicles are form that are converted to painful 
ulcerative lesions. 
Lymphogranuloma venerum is caused by Chlamydia 
trachomatis and involves lymphatics and lymph nodes. 
The disease usually starts as a genital papule or ulcer 
The “sign of groove” due to matted lymph nodes both 
above and below the inguinal ligament is diagnostic. 
Lymphogranuloma inguinale is caused by Klebsiella 
granulomatis. It starts as a painless papule or ulcer 
(classically termed “beefy red ulcer” in genital region 
that typically bleeds as disease progresses but 
surprisingly it is painless. “Donovani bodies” seen on 
biopsy and Giemsa stain are characteristic. 
Chancroid caused by Hemophilus ducreyi (gram 
Negative anaerobe) also forms a painful ulcer on penis 
followed by inguinal lymphadenopathy. 


Painless _ _ Painful 

Primary syphilis Herpes genitalis (herpes 
(Treponema pallidum) i simplex virus-type 2) 
Lymphogranuloma venerum . Chancroid (Hemophilus 
(Chlamydia Trachomatis) ducreyi) 
lymphogranuloma inguinale - 
(Klebsiella granulomatis) 


Reference: 
Bailey and Love (27° edition): Page 1494-1496 


1372) Which of the following a “diplococci” causing 
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sexually transmitted diseases? 


A) HIV 

B) Chlamydia 

C) Syphilis 

D) Gonococcus 
E) Streptococcus 


Correct: D (Gonococcus) 
Gonorrhea is a sexually transmitted disease. It is caused 


by Neisseria gonorrhoeae (gonococcus) which is a gram- 
negative kidney-shaped diplococcus shown below 


Microscopic picture of Neisseria gonorrhoeae 


It infects anterior urethra in men, the urethra and cervix 
in women and the oropharynx, rectum and anal canal in 
both sexes. 


Reference: 
Bailey and Love (26" edition): Page 1363 


1373) Which of the following is contraindication of 
circumcision? 


A) Balanitis xerotica obliterans 

B) Paraphimosis 

C) Phimosis 

D) Recurrent urinary tract infections 
E) Hypospadias 


Correct: E (Hypospadias) 


All are indications of circumcision except hypospadias. 
Proximal hypospadias are corrected with reconstructive 
procedures (such as 1 staged-Snodgrass procedure, 
MAGPI or 2 staged procedures such as BRACA repair) 
that utilize penile hooded foreskin. Thus circumcision is 
not done in hypospadias before its repair. 

Indications of circumcision are as follows: 


Indications of ciretimetsion 


1) Religious reasons (in Muslims and Jews) 


2) Balanitis serotica obliterans 


3) Recurrent balanoposthitis 

4) Phimosis 

5) Paraphimosis 

6) Genital warts (under forestin) 


7) Recurrent urinary tract infections (e.g, in those 
with abnormal upper urinary tract or spina bifida 
patients performing intermittent catheterization) 

8) Inability to retract the foreskin for intercourse or 
for splitting of an abnormally tight frenulum (in 
adults) 


Reference: 
Bailey and Love (26° edition): Page 1360, 1487 


1374) A child presents in urology outdoor with 
complaint of meatal opening on undersurface of penis. 
What is the most common associated anomaly that 
must be ruled out in this case? 


A) Cardiac disease 

B) Anorectal malformation 

C) Musculoskeletal anomalies 

D) Disorders of sexual development associated with 
testicular maldescent and micropenis 

E) Cleft palate 


771 


Correct: D (Disorders of sexual development associated 
with testicular maldescent and micropenis) 


All of above mentioned anomalies can be associated 
with hypospadias. There order of frequency are: 
1) Testicular maldescent/undescended testis (7.3%) 
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2) Congenital heart disease (5.3%) 

3) Musculoskeletal abnormalities (3.1%) 

4) Anorectal malformation (1.7%) 

5) Cleft palate and others are least common 


Reference: 
Article on “ Sevelopmeatal anomalies and disabilities 
associated with hypospadias”: Wang-Hseng Wu 


1375) The best suitable mode of anesthesia for 
Circumcision in a 6 years old child is? 


A) General anesthesia 

B) Spinal anesthesia 

C) Local anesthesia 

D) Laryngeal mask airway 
E) None of the above 


Correct: A (General Anesthesia) 


Circumcision in children is done under general 
anesthesia while that in adults under local anesthesia. 


Reference: 
SRB Manual of Surgery (6" edition): Page 1049 


1376) When should the operation to correct 
hypospadias be performed? 


A) Before 2 months 

B) Before 6 months 

C) Before 8 months 

D) Before 10 months 

E) Before 12-18 months 


Correct: E (Before 12-18 months) 


Hypospadias correction is best performed by a pediatric 
urologist before 12-18 months of age. The most 
common indications for surgical correction of 
hypospadias are 

1) For cosmetic reasons 

2) For correction of improper urinary stream 

3) To improve sexual function 

Proximal hypospadias are corrected with reconstructive 
procedures (such as 1 staged-Snodgrass procedure, 
MAGPI or 2 staged procedures such as BRACA repair) 


that utilize penile hooded foreskin. Thus circumcision is 
not done in hypospadias before its repair. 

Distal hypospadias are corrected by “tubularized incised 
plate” urethroplasty. 


Reference: 
Bailey and Love (26" edition): Page 1487 
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Testis and Scrotum 


1377) A 30 year old male presents with complaints of 
heaviness and swelling of right testis. On examination, 
the mass is hard, non-tender, docs not depict trans- 
illumination and cannot be felt separately from testis. 
On general physical examination, an abdominal 
swelling is also palpable above the umbilicus, What is 
your clinical diagnosis? 


A) Varicocele 

B) Testicular tumor 

C) Inguinal hernia 

D) Hydrocele 

E) Metastatic renal cell carcinoma 


Correct: B (Testicular tumor) 


Testicular tumor develops as a small, hard, painless 
nodule which is not noticed by the patient until after 
some form of genital trauma that brings attention of 
patient to the painless swelling. Heaviness occurs when 
the tumor mass is enlarged (at least 2-3 times the 
normal size of testis). In case of sex cord stromal tumors 
(Sertoli cell tumors), gynecomastia may be apparent. 
Following points are noted on physical examination 

1) Normal overlying scrotal skin 

2) Amass/lump that is hard, non-tender, does not 
fluctuate/transilluminate, dull to percussion and feels 
heavy compared to normal side when lifted. Normal 
testicular sensations are not present when examining 
the testicular lump. 

3) Testis cannot be felt separately from the lump. 

4) A secondary lax hydrocele may be palpable but 
usually does not obscures the underlying tumor. 

4) Epididymis may not be felt separately as it is 
embedded in tumor, However vas deference is always 
palpable separately. 

Relevant physical examination is done to rule out 
Metastasis (Seminoma most commonly spread to para- 
aortic lymph nodes and supra-clavicular lymph nodes) 
1) Palpable para-aortic lymph nodes (lie in the center of 
the abdomen above the level of the umbilicus) 

2) Palpable supra-clavicular lymph nodes 


IMM Q-BANK SURGERY 4" ED 


3) Palpable inguinal lymph nodes (only when the 
enlarged tumor has spread to the scrotal skin or 
following seedling of scrotal skin after attempted trans- 
scrotal biopsy) 

4) Gynecomastia and excessive body hairs (present in 
sex cord stromal testicular tumors) 


Reference: 

1) Boiley and Love (26” edition): Page 1506, 1507 

2) Norman Browse Introduction to Symptoms ond Signs 
of Surgical Diseases: Poge 354-356 


1378) A 30 year old male presents with complain of 
painless testicular swelling, He gives a history of minor 
trauma to scrotum after which he got to know about 
this swelling. On examination, the swelling is firm, 
non-tender and does not depicts trans-illumination. 
On further examination, inguinal lymph nodes are not 
palpable, What is your clinical diagnosis? 


A) Hematocele 

B) Hydrocele 

C) Spermatocele 

D) Testicular tumor 
£) Testicular torsion 


Correct: D (Testicular tumor) 


Testicular tumor develops as a small, hard, painless 
nodule which is not noticed by the patient until after 
some form of genital trauma that brings attention of 
patient to the painless swelling. Heaviness occurs when 
the tumor mass is enlarged (at least 2-3 trnes the 
normal size of testis). In case of sex cord stromal tumors 
(Sertoli cell tumors), gynecomastia may be apparent. 
Following points are noted on physical examination 773 
1) Normal overlying scrotal skin 

2) Amass/lump that ıs hard, non-tender, does not 
fluctuate/transilluminate, dull to percussion and feels 
heavy compared to normal side when lifted. Normal 
testicular sensations are not present when examining 
the testicular lump. 
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3) Testis cannot be felt separately from the lump. 
4) A secondary hydrocele may be palpable but usually 
does not obscures the underlying tumor. 

4) Epididymis may not be felt separately as it is 
embedded in tumor. However vas deference is always 
palpable separately. 

Relevant physical examinction is done to rule out 
metastasis (Seminoma most commonly spread to para- 
aortic lymph nodes and supra-clavicular lymph nodes) 
1) Palpable para-aortic lymph nodes (lie in the center of 
the abdomen above the level of the umbilicus) 

2) Palpable supra-clavicular lymph nodes 

3) Palpable inguinal lymph nodes (only when the 
enlarged tumor has spread to the scrotal skin or 
following seedling of scrotal skin after attempted trans- 
scrotal biopsy) 

4) Gynecomastia and excessive body hairs (present in 
sex cord stromal testicular tumors) 


Reference: 

1) Bailey and Love (26° edition): Page 1506, 1507 

2) Norman Browse Introduction to Symptoms and Signs 
of Surgical Diseases: Page 354-356 


1379) A 39 year old male presents with complaints of 
heaviness and swelling of right testis. On examination, 
the mass is hard, non-tender, does not depict trans- 
illumination and cannot be felt separately from testis. 
Whatis the next best step in management? 


A) Fine needle aspiration 

B) Orchiectomy 

C) Send blood samples for tumor markers (beta-Hcg, 
alpha fetoproteins and LDH) 

D) Ultrasound scan 

E) CT scan 


Correct: D (Ultrasound scan) 


In case of a suspicious hard, painless, testicular lump, 
the best initial step is ultrasound scanning. It 

1) Asses the nature of swelling/mass e.g. differentiates 
solid from cystic lesions 

2) Tells the status of contralateral testis i.e. rules out 
any suspicious lesion in contralateral testis as 1-2% 
cases of testicular tumor are bilateral. 

If ultrasound shows evidence of malignancy, the next 


best step is to take the blood samples and send for 
levels of tumor markers (beta HCG, alpha fetoprotein, 
LDH). This is done because 

1) Raised levels of tumor markers are diagnostic of 
particular type of testicular tumors. 

2) It will help to take baseline values of tumor markers 
that are again measured after orchiectomy (timings are 
based on half-life of tumor markers) to look for 
response to surgical treatment (levels are 
diminished/absent following successful complete tumor 
removal), 


Tumor marker Type of testicular Halflife 
tumor 
Alpha fetoproteln 50-70% of Non- 5-7 days 
seminomatous germ 
cell tumors (NSGCTs), 
particularly 
1) Yolk sac tumor 
2)Teratoma _ : 
Beta-HCG 1) 40-60% of NSGCTs 2-3 days 
(particularly 
choriocarcinoma and 
teratoma) 
2) 30% of seminomas 
Lactate Seminoma , 3 days 
dehydrogenase p P | 
Placental alkaline Seminoma | 7days 
phosphatase 


Following blood sampling, next step is orchiectomy (via 
supra-inguinal approach). The resected specimen is sent 
for histopathological analysis to stage the tumor. 

The tumor is staged according to histopathological 
analysis. CT-chest, abdomen, pelvis is done after 
orchiectomy to aid staging and to look for response to 
treatment. 

In short 

Suspicious painless testicular mass- Ultrasound > 
blood levels of tumor markers -> orchiectomy and 
staging > CT-chest, abdomen, pelvis > treatment 
according to the stage 

FNAC/biopsy is contraindicated via scrotal approach 
because of risk of seedling of tumor into skin. 


Reference: 
Bailey and Love (26" edition): Page 1385-1387 
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1380) Which of the following investigations is used for assessment of lymph node status in metastatic testicular 
tumors? 


A) X-ray chest 

B) CT-chest, abdomen, pelvis 
C) MRI (whole body) 

D) Tumor markers 

E) None of the above 


Correct: B (CT-chest, abdomen, pelvis) 


Initial management of suspected testicular tumor is radical inguinal orchiectomy after which the patient should undergo 
disease staging, 

Clinical staging for testicular cancer includes 

1) Primary tumor pathology (histopathological analysis of resected tumor mass) 

2) Lymph node and metastatic staging on imaging (CT contrast of chest, abdomen and pelvis) 

3) Post-orchiectomy serum tumor markers 


Reference: 
Sabiston Textbook of Surgery (20" edition): Page 2132-2133 


1381) A4 year old child is brought by parents to hospital with complaint of right sided undescended testis. On 
examination, right testis is impalpable with a under developed scrotum. Laparoscopic examination shows blind ended 
gonadal vessels. What is the next best step? 


A) Do nothing and come out 

B) Exploration of inguinal region 
C) Exploration of scrotum 

D) Orchidopexy 

E) None of the above 


Correct: A (Do nothing and come out) 


If blind ending vessels are seen on laparoscopic examination in case of unilateral undescended testis, it denotes the 
absence of that testis, indicating a condition termed as monorchia (presence of only one viable testis). In such cases, 
nothing needs to be done. Ifa non-viable testicular remnant is present, it should be excised. 


Reference: 
Sabiston Textbook of Surgery (20" edition): Page 1914, 1915 


1382) A patient comes with complaint of no testis in left hemi-scrotum and a mass in left groin. On examination, the 
left half of scrotum is underdeveloped, left testis is not palpable. There is 3x2 cm lump in left inguinal region. Which 
of the following is most appropriate next step in this condition? 


A) Ultrasound scanning 


B) Orchidopexy 
C) Laparoscopy 
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D) Excisional biopsy of Inguinal mass 
E) MRI of inguinal mass 


Correct: B (Orchidopexy) 


The patlent is most likely having crypto-orchidism i.e. incomplete descent of the testis due to its arrest in some part of 
its normal path of descent to the scrotum. A palpable mass in left inguinal region (anatomically the inguinal canal) with 
an underdeveloped scrotum points towards intra-canalicular type of palpable undescended testis. 

Treatment for unilateral palpable inguinal undescended testis is standard Dartos pouch orchidopexy. 


Relative frequencies of undescended testis in different anatomical 


locations (in the pathway of descent of testis) 


Management of undescended testis is as follows 


euma scenario Management Comments Fr 
For a unilateral palpable ~ Standard Dartos pouch orchidopexy is performed. 1) The recommended timing for 
testis in the Inguinal canal this procedure is 6 months to 1 
year of age. 
2) Histological changes are 
apparent after 1 year. 
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| When a unilateral If not palpable In inguinal canal, then laparoscopy is - Ultrasound can be used to rule 
undescended testis is not diagnostic test of choice to locate the site and status of out intra-canalicular undescended 
| palpable in the Inguinal canal testis. testis but physical examination by 
experienced surgeon ls more 
If on laparoscopy: specific 


J) Testicular vessels are seen exiting the internal ring: an 
open inguinal orchidopexy Is performed 


2) For intra-abdominal testis -> Two stage Fowler-Stephens 
orchidapexy done or single stage laparoscopic orchidopexy 
done (ideal treatment) 
3) If non functioning atrophic testis is present then 
orchiectomy 15 done 

| If both testes are non- 1) Ahuman chorionic gonadotropin (hCG) stimulation test 

palpable is carried out to confirm the presence of functioning testes. 

2) If there is increase in testosterone production then it 
indicates presence of viable testis 
3) The nest step ıs treatment with chorionic gonadotropin 
for 1 month that will result in descend of testis 
4) If no descent is observed after 1 month of heg 
treatment, hence the nert step should be diagnostic 
laparoscopy to identify the site of testis and to determine 
surgical therapy (Orchidopexy) 
3) If there is no response, it means there is congenital 
absence of testis (Anorchia) 


Note that 

1) Patients with undescended testis are at increased risk of malignancy, hence follow up should occur until the late teens 
for those who had undescended testis. 

2) Patients should be taught self-examination to identify early signs of malignancy. 


[Uniateral nonpalpablo 
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Reference: 
1) Sabiston Textbook of Surgery (20” edition): Page 1914, 1915 


2) Bailey and Love (27 edition): Page 125 


1383) An 8-month-old boy is seen by a pediatrician for the first time. The physician notes that there are no testes in 
the scrotum. Which of the following is the optimal management of bilateral undescended testicles in an infant? 


A) Immediate surgical placement into the scrotum 

B) Chorionic gonadotropin therapy for 1 month; operative placement into the scrotum before age 2 if descent has not 
occurred 

C) Observation until age 2; operative placement into the scrotum if descent has not occurred 

D) Observation until age 5; if no descent by then, plastic surgical scrotal prostheses before the child enters school 

E) No therapy; reassurance of the parent that full masculinization and normal spermatogenesis are likely even if the 
testicle does not fully descend 


Correct: B (Chorionic gonadotropin therapy for 1 month; operative placement into the scrotum before age 2 if descent 
has not occurred) 


Chorionic gonadotropin is occasionally effective in patients with bilateral undescended testes. If there is no testicular 
descent after 1 month of endocrine therapy, surgical intervention consisting of inguinal orchidopexy should be 
performed before the age of 2. After 2 years of age, a testicle not in the cooler environment of the scrotal sac will begin 
to undergo histologic changes characterized by reduced spermatogonia. Testicles left longer in the undescended state 
nat only have a higher incidence of malignant degeneration, but are inaccessible for examination. If a malignancy should 
occur, diagnosis will be delayed. There ts also a substantial psychological burden when children reach school age or are 
Otherwise subjected to exposure of their deformed genitalia. Gel-filled prostheses are generally inserted when a testicle 
Cannot be placed in the scrotum. Close follow-up by a physician until the late teens is indicated in all patients who have 
had an undescended testicle. Since these patients may be at increased risk for malignancy throughout life, careful 
training should be given in self-examination. 


Reference: 
Pretest Series (13" edition): MCQ 435 


1384) A 18 month old male patient was brought by parents with complaints of no testis in left hemi-scrotum and a 
mass in left groin. On examination, the left half of scrotum is underdeveloped, left testis is not palpable. There is 3x2 
cm swelling in left inguinal region. The right testis is normal in position, shape and size. Which of the following is 
appropriate treatment in this patient? 


A) Orchiectomy 

B) Urgent Orchidopexy 

C) Orchiectomy with placement of prosthesis 
D) Excisional biopsy of inguinal mass 

E) Orchidopexy few months later 


Correct: B (Urgent Orchidapexy) 
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As the patient is already 6 months above the ideal time for management (6 months- 1 year), management involves 
urgent orchidopexy, This will prevent complications such as testicular atrophy but will not prevent histological changes 
which start to develop after 1year of age. 


Management of undescended testis 


Following points are important with regards to management of undescended testis 

1) 4% of children are born with undescended testis. But by 3 months of age, 2/3" of these undescended testis have 
descended into the scrotum. 

2) In case of persistent undescended testis, the management involves bringing the testis down into the scrotum. This 
can be done by standard Dartos pauch orchidopexy (in case of intra-cannalicular or high scrotal position) or by Fowler's 
two staged procedure (in case of abdominal testis in which testis cannot be brought down in one stage). 

3) Timings of operation are important. The ideal time 1s with ın first year of life, before the boy reaches 12 months of 
age. The reason that early operative intervention is required is because a number of complications are encountered in 
ignored cases, complications such as atrophy, increased risk of malignancy (5-10 folds increased risk of seminoma), 
torsion and increased risk of trauma. Amongst them, the most important one is increased risk of malignancy. The 
histological changes are apparent after 1-2 years of undescended testis and after this time, even if the testis are 
surgically brought down, the risk of malignancy remains unaffected. Hence early intervention is required to prevent 
these histological changes from developing, The higher the testis, the more degree of histological changes are seen. 
4) Atrophy of testis also occurs but takes time. Usually atrophic changes develop around puberty (testis is smaller than 
the normal counterpart). When atrophic testis is encountered, orchiectomy is done. 

In short the main aim of early surgical intervention is to prevent development of detrimental histological changes in 
testis. 


Reference: 
1) Bailey ond Love (26" edition): Page 1378, 1379 
2) USMLE First Aid: Page 440 


1385) An 8 year old male child is brought to OPD by his parents with complaint of right testis going in and out of 
scrotum. On examination, scrotum is well developed. What should be the best strategy? 


A) Orchiectomy 

B) Orchidopexy 

C) Observation with follow up 
D) Beta-HCG levels 

E) None of the above 


Correct: C (Observation with follow up) 


This male child is having retractile testis. 
When assessing a child with suspected testicular maldesecent, it is helpful to have the boy as relaxed as possibleandfor 779 
him to be examined in a warm room, usually in a supine position. The important differential diagnosis is the so called 
‘retractile testis’. During childhood the testes are mobile and the cremasteric reflex is active so that in some boys, any 
Stimulation of the skin of the scrotum or thigh causes the testis to ascend and to temporarily disappear into the inguinal 
canal. When the cremaster relaxes, the testis reappears only to vanish when the scrotal skin is touched again. In 
Comparison to a true undescended testis, the scrotum of a boy with such a retractile testis is normal as opposed to 
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underdeveloped, while a retractile testis can be gently milked from its position in the inguinal region to the bottom of 
the scrotum. A diagnosis of true incomplete descent should be made only if this is not possible. Retractile testes require 


no treatment. 


Reference: 
Bailey and Love (27 edition): Page 1498-1499 


1386) A patient presented to surgical emergency after 
blunt scrotal trauma following a fall from motor bike. 

On examination, both testis are absent in scrotum. He 
denies history of undescended/retractile testis. Which 
of the following is next best step in management? 


A) Urgent surgical exploration 
B) CT-abdomen pelvis 

C) Ultrasound scan 

D) Color Doppler scan 

E) MRI 


Correct: D (Color Doppler scan) 


The patient has suffered from a condition referred to as 
traumatic dislocation of the testis (TDT). TDT occurs 
when a direct force causes rupture of fascia (external, 
cremasteric, internal) propelling the testis out of the 
scrotum into one of the locations mentioned below. 
1) Superficial inguinal pouch (50%) 

2) Pubis (18%) 

3) Penile and canalicular (8%) 

4) Abdomen (6%) 

5) Perineal and acetabular (4%) 

6) Crural (2%) 

Because of coexistence of other severe injuries, 
diagnosis of TDT may be overlooked. Careful physical 
examination reveals a palpable mass in locations 
mentioned above, consistent with a dislocated testis 
and an empty but well developed hemi-scrotum. A 
history to rule out retractile testis or unrecognized 
cryptorchidism should be taken. 

The first line tests for TDT is color Doppler ultrasound 
(not only helps with diagnosis of TDT, but also helps in 
determining the viability of affected testis by 
establishing blood flow of the testis). Abdominal and 
pelvic CT scans are helpful in the cases in which color 
Doppler fails to establish the location (usually in case of 
intra-abdominal dislocation). 


Surgical exploration is usually carried out. As TDT is not 
a lethal condition, a careful plan of restoration of the 
testis is advised. 


Reference: 


Article on “Testicular Dislocotion After Scrotol Trauma”: 
NCBI 


1387) A young patient presented to surgical 

emergency with sudden onset of severe pain in right 
testis that radiates to lower abdomen. On examination 
the right testis is tender to touch, slightly pulled 
upwards, has a horizontal lie and a negative Prehn’s 
sign (pain is not relieved by elevation of testis, rather 
aggravated). What should be the management of this 
patient? 


A) Pain relief and discharge 

B) Treat patient on line of urinary tract infection 
C) Prescribe tight underwear 

D) Urgent surgical exploration 

E) Plan investigations and repair electively 


Correct: D (Urgent surgical exploration) 


Patient is likely having testicular torsion. Important 
features are as follows 

1) It is most common between 10 and 25 years of age. 
2) There is sudden onset of severe, agonizing pain in the 
groin and the lower abdomen usually associated with 
nausea and vomiting. 

3) Physical examination shows the affected testis to be 
high (compared to normal counterpart), extremely 
tender testis with a thickened twisted overlying cord. 
The cremasteric reflex is lost and Prehn sign is negative 
(elevation of testis does not relieves pain). 

Surgical exploration should be undertaken within 6 
hours of onset of symptoms. In doubtful cases when the 
suspicion of torsion is low and when timely facilities are 
available, a color Doppler or a technetium 99m (99mTc) 
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pertechnetate scan can be diagnostic (but should not 
delay the exploration), 

Scrotal incision Is given for exploration in case of 
torsion. The management will depend upon condition 
of testis, 


Status of 
affected testis 


Management Management of 


contralateral 
Healthy testis 
Ifthe testisis  Untwisting of The healthy testis 
viable cordisdoneand should also be 
testis fixed at 
three points to 
tunica albuginea 
with non- 
absorbable 
i sutures 
If non-viable 1) Orchiectomy 
(infarcted) should be done. 
testis 2) Later on the 
patient can be 
planned for 
placement of 
testicular 
prosthesis (e.g. 
silicon prosthesis) 
o forcosmesis. 
In doubtful After untwisting, The healthy testis 
cases the testis is should also be 
| wrappedin saline fixed because the 
soaked gauze and anatomical 
anesthetist is predisposition is 


eT likely to be 
bilateral. 


to 100% for 5-10 
minutes, These 
maneuvers 
increase the 
blood flow to 
testis. 

1) If testis 
becomes pink- 
red, testicular 
fixation can be 
done. 2) If testis 
remain blue- 
black, it signifies 
hemorrhagic 
infarction and 
orchidotomy Is 
necessary. 


fixed because the 
anatomical 
predisposition is 
likely to be 
bilateral. 


The healthy testis 
should also be 
fixed because the 
anatomical 
predisposition is 
likely to be 
bilateral. 
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Reference: 
Bailey and Love (26” edition): Page 1380, 1381 


1348) A 19 year old football player while playing match 
developed sudden pain in scrotum. He presented to 
emergency after 4 hours of onset of pain. On 
examination, the scrotum is well developed. Right 
testis is not palpable at the base of scrotum but there 
a palpable mass just medial to the groin crease, What 
is your provisional diagnosis? 

A) Idiopathic scrotal edema 

B) Testicular torsion 

C) Hematocele 

D) Epidydimo-orchitis 

E) Undescended testis 


Correct: B (Testicular torsion) 


Well developed scrotum rules out undescended testis. 
The palpable swelling just medial to the groin crease is 
the “pulled up” testis. The testis in testicular torsion are 
usually high up, tender to touch, with a horizontal lie 
(rather than normal anteroposterior lie) and exhibit 
negative Prehn’s sign. The overlying scrotum can 
become red, hot and tender (this is usually more 
common with epididymo-orchitis). 

Various congenital anatomical abnormalities that can 
lead to increased risk of testicular torsion are 

1) Clapper bell deformity 

2) Long mesorchium 

3) Inverted testis (testis lies upside down) _ 

Normally cremaster muscle contracts along with the 
contraction of abdominal muscles. When above 
Congenital abnormalities are present, cremaster 
attachment is spiral such that its contraction causes the 
testis to rotate around a vertical axıs causing twisting 
(360 degrees of less cause less rapid ischemia while 720 
degree of more twist cause rapid onset ischemia). 
Hence in the presence of congenital abnormalities 
Mentioned above, the causes of inadvertent abdominal 
wall contraction (leading to cremaster contraction and 
testicular twisting) include 

1) Straining on stool 

2) Lifting a heavy weight 

3) Sexual activity 

4) Sport activities 


IMM Q:BANK SURGERY 4° EDITION 


Beanscamer 


GENITOURINARY SYSTEM 


Reference: 
Bailey and Love (26” edition): Page 1380, 1381 


1389) In the presence of which of the following, high 
ligation varicocele should not be done? 


A) Hypogonadism 

B) Infertility 

C) Hydrocele 

D) Scrotal pain 

E) None of the above 


Correct: C (Hydrocele) 


Varicocele repair by high ligation is by far the most 
commonly performed operation for the treatment of 
varicocele. The indications for operation are 

1) Sub-fertility (particularly with impaired semen 
parameters/sperm quality) 

2) Hypogonadism 

3) Increasing scrotal pain 

4) Testicular hypotrophy (particularly in the pediatric 
population) 

5] Aesthetic issues with large varicoceles 
Complications include 

1) Hydroceles: Occurs secondary to lymphatic 
congestion after accidental ligation of the lymphatic 
vessels. It 1s the most commonly encountered post- 
operative complication especially after laparoscopic 
approach. 

2) Inadvertent arterial ligation 

3) Testicular atrophy 

4) Injury to the vas deferens 

5) Epididymitis 

6) Hematoma 

7) Wound infection. 

Thus in a patient with pre-existing hydrocele and 
concomitant varicocele, high ligation operation is 


a source of further discomfort to patient. Hydrocele 
782 «Must be treated first and special care should be taking 

while performing ligation (sparing the lymphatics) to 

avoid post-varicocelectomy hydrocele development. 


Reference 
Article on “Management options of varicoceles” by 
Peter Chan: NCBI 


avoided as it leads to acute onset hydrocele that can be 


1390) What is the best treatment option for 3 year old 
child having hydrocele since birth? 


A) Herniotomy 

B) Herniorrhaphy 
C) Lord's plication 
D) Jabouley’s repair 
E) Aspiration 


Correct: A (Herniotomy) 


The child is having congenital hydrocele. As congenital 
hydrocele is almost always associated with indirect 
inguinal hernia development, herniotomy is the 
preferred treatment of choice. 

Various types of hydrocele along with their treatment 
are given below: 


Types of hydrocele Management i 


Congenital Herniotomy (as indirect inguinal 
hydrocele hernia is associated in 90% cases) 
Encysted hydrocele Excision 

of cord as 
Established Thin sac; Lord's plication 


acquired hydrocele Thick sac; Jaboulay’s repair 


Some relevant facts are as follows 

1) Lord's operation is suitable when the sac is 
reasonably thin-walled because there is minimal 
dissection of tissue and the risk of hematoma formation 
is less. 

2) Jaboulay’s repair, which involves eversion of the sac 
with placement of the testis in a pouch prepared by 
dissection in the fascial planes of the scrotum, is 
preferred in thick sac. 

3) Aspiration of the hydrocele fluid not recommended 
because the fluid always re-accumulates within a week 
or so and there is risk of conversion to hematocele. 


Reference: 
Bailey and Love (26" edition): Page 1382 


1391) A patient is undergoing hysterectomy. The 
operating surgeon accidently damages the ureter with 
no loss of length. Patient is hemodynamically stable. 
What is the best plan of action? 
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A) Immediate percutaneous nephrostomy 
B) Spatulation and end-to-end anastomosis 
C) Pass Foley catheter 

D) Uretero-ureteric anastomosis 

E) Boari flap 


Correct: B (Spatulation and end-to-end anastomosis) 


Ureteral damage can be Identified during the course of 
operation or after the operation. Definitive 
management is delayed until the resolution of edema 
and inflammation. Until that, temporary measures are 
used. 


If ureteric injuries are recognized during the course of 
operation 


Ideally, Ina stable patient, repair of damaged ureter 
should be done. 

In unstable patients in which repair is not possible, 
following options are available 

1) Placement of an external stent through the proximal 
ureteral stump 

2) Deliberate ligation of proximal ureter followed by 
percutaneous nephrostomy 

Definitive repair/reconstruction is delayed until the 
patient is stable. 


If ureteric injuries are not recognized during the course 


of operation (identified post-operatively) 


Temporary management depends upon the symptoms 
and unilateral/bilateral injuries. 


Temporary management in missed ureteral injuries 
(Identified post-operatively) 


| Type of | Presentation Management 

| ureteral j 

[inuy | 

| Unilateral | Nosymptoms -Kidney has undergone 

| ureteral | atrophy due to delayed 

| injuries | silent presentation and 
no intervention may be 
useful 

| Loin painand 1) Percutaneous 
| | fever nephrostomy 
| 


2) Early repair done after 
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edema and inflammation 
settles 

1) \VU/Contrast CT done 
2) Percutaneous 
nephrostomy 

3) karly repair done after 
edema and Inflammation 


Urinary fistula 


settles 
| Bilateral Bilateral - Percutaneous 
ureteral ureteral nephrostomy 
injuries ligation leads immediately 
to anuria 


Definitive management of ureteral injuries 


Definitive management can be done either at the time 
of injury if promptly identified with a stable patient of 
delayed reconstruction done when edema and 
inflammation settles and patient becomes 
hemodynamically stable. It will depend upon 

1) Tension of the segments 

2) Location of injury 


Definitive management of ureteral injuries 
Case scenario Management 

If there is no Spatulation and end-to-end 
loss of length anastomosis 


without tension 

1) Mobilize the kidney 
2) Psoas hitch of bladder 
3) Boari operation 


If there is little 
loss of length 


If there is 1) Transureteroureterostomy 
marked oss of 2} interposition of isolated bowel 
length loop or 
mobilized appendix 
3) Nephrectomy 
Reference: 


Bailey and Love (27° edition): Page 1415 


1392) A 39 year old male presented with complain of 
testicular swelling that was diagnosed as hydrocele. 
On exploration, the sac of hydrocele is quite thin. 
Which of the following is best surgical option in this 
case? 


A) Herniotomy 
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B) Hernlorrhaphy 
C) Lord’s plication 
D) Jabouley’s repair 
E) Aspiration 


Correct: C (Lord's plication) 


Lord's operation is suitable when the sac is reasonably 
thin-walled because there is minimal dissection of 
tissue and the risk of hematoma formation is less. 


Reference: 
Bailey and Love (26" edition): Page 1382 


1393) A 10 year old boy presented with swelling above 
inguinal ligament on left side. The swelling displays 
positive cough impulse but is negative for trans- 
illumination. What is clinical diagnosis? 


Aj Femoral hernia 

B) Inguinal hernia 

C) Ectopic testis 

D) Hydrocele 

E) Undescended testis 


Correct: B (inguinal hernia) 


The physical examination of a child with an inguinal 
hernia typically reveals 

1) A smooth mass originating from the extemal ring. 

2) The mass may only be noticeable after raised intra- 
abdominal pressure e.g. lifting an infant’s arms above 
the head may provoke crying or a struggle to get free 
and thus increased intra-abdominal pressure. Older 
children can be asked to cough or to inflate a balloon or 
examining glove. 

3) The sac displays positive cough impulse, is reduced 
easily but does not transilluminate. 

3) Occasionally, the examining physician may feel the 
loops of intestine within the hernia sac. 

4) In boys, palpation of both testicles is important to 
rule out an undescended or retractile testicle, which can 
be associated with an inguinal hernia. 

5) When the hernia sac ts palpated over the cord 
structures, the sensation may be similar to that of 
rubbing two layers of silk together (“silk sign” or “silk 
glove sign”) and is highly suggestive of an inguinal 


hernia. This sign is particularly important in young 
children and infants, in whom palpation of the externa; 
inguinal ring and inguinal canal is difficult because of 
their small size. 


Reference: 


1) Fundamentals of Pediatric surgery by Peter Mattei: 
Page 664 

2) Norman Browse Introduction to Symptoms and Signs 
of Surgical Diseases: Page 372 


1394) A 15 year old child comes to OPD with complaint 
of fever along with pain and swelling of right testis for 
last 8 days. He denies any history of trauma or any 
recent episode. On examination, the scrotum in red, 
tender and swollen. Testis is tender and enlarged 
Elevation of testis leads to relief of pain of patient. 
What is your clinical diagnosis? 


A) Testicular torsion 

B) Mumps orchitis 

C) Epididymo-orchitis 

D) Retractile testis 

E) Idiopathic scrotal edema 


Correct: C (Epididymo-orchitis) 


Following points favor epididymo-orchitis as a cause of 
patient symptoms rather than testicular torsion 

1) A longer history of 8 days (history is short in testicular 
torsion) 

2) There is accompanying fever (rare with torsion) 

3) Associated dysuria/signs of urinary tract infection 
(does not occurs with torsion) 

4) On physical examination, a positive Prehn’s sign 
(elevation of testis leads to relief of pain) is suggestive 
of epididymo-orchitis. Pain is not relieved in case of 
torsion. 

5) On investigations: urinalysis will usually show 
leukocytes in epidydimo-orchitis. 

6) Ultrasound is useful in the initial assessment of 
epididymitis and will identify abscess formation. 

In young men, urethral swabs should be taken for 
chlamydial testing as a cause of epididymo-orchitis. 
Treatment of epididymo-orchitis is as follows 
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Management of epldidymo-orchitis 


11) Antibiotic for at least 2 weeks for both the patient 
; and his sexual partner 
1) In young men <35 year: Doxycycline or quinolone 
is appropriate 
2) In older men > 35 year : Quinolone is appropriate 
2) Intake of plenty of fluids 
3) j Scrotal support and analgesia 
|4) Incision and drainage in case of scrotal abscess 
| formation 


Reference: 
Bailey and Love (26"" edition): Page 1384 


1395) An 8 year old child was brought to OPD with 
complaint fever along with slow onset of pain and 
swelling of testis for last 7 days. Parents denies any 
history of trauma or any recent episode. On 
examination, there is scrotal edema and swelling. 
What will be your first clinical diagnosis? 


A) Testicular torsion 

B) Mumps orchitis 

C) Epididymo-orchitis 

D) Retractile testis 

E) Idiopathic scrotal edema 
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Correct: B (Mumps orchitis) 


Mumps orchitis, which is the most common farm of 
orchitis, develops in 20-30% of postpubertal patients 
with a mumps virus infection and it usually develops as 
the parotid swelling is waning (approximately three 
days to one week after the symptoms of parotitis have 
disappeared). Evidence of IgM antibodies in the serum 
supports the diagnosis. The main complication is 
testicular atrophy, which may cause infertility if the 
condition 1s bilateral. 

In acute epididymo-orchitis, tere is usually an 
associated urinary tract infection, often prostatitis, 
most commonly affecting patients under 40 years old, 
although all age groups can be affected. Most common 
cause in patients <35 years is Chlamydia trachomatis, 
and in patients >35 years, Escherichia coli 


Reference: 

1) Bailey and Love (26” edition): Page 1506 

2) Norman Browse Introduction to Signs and Symptoms 
of Surgical Diseases (4” edition): Page 353 


1396) A 32 year old male presented with a recurrent testicular swelling in the remaining right testis 1 year after 
orchiectomy for testicular tumor of left testis. Which of the following investigations will help to best establish the 
recurrence of testicular tumor? 


A) Intravenous pyelogram 
B) Serum tumor markers 
C) CT-scan 

D) Ultrasound scan 

E) Orchiectomy 


Correct: B (Serum tumor markers) 


Tumor marker levels are assessed for relapse following treatment of recurrence of testicular carcinoma. 


Reference: 
Campbell Urology: Page 856 


1397) Which of the following is consistent with stage III testicular carcinoma? 


IMM Q-BANK SURGERY 4" EDITION 


Beanscamer 


GENITOURINARY SYSTEM 


A) Tumor limited to the testis and epididymis with vascular/lymphatic invasion 
B) Tumor invades the scrotum with or without vascular/lymphatic invasion 

C) Para-aortic ipsilateral inguinal lymph nodes involved 

D) Tumor extension below and above diaphragm 

E) Para-aortic contralateral inguinal lymph nodes involved 


Correct: D (Tumor extension below and above diaphragm) 


The stages of testicular carcinoma are: 

Stage |: Tumor ts confined to the testis and epididymis. 

Stage Il’ Nodal disease is present but is confined to nodes below the diaphragm. 
Stage Ill: Nodes are present above the diaphragm. 

Stage IV: Non lymphatic metastatic disease (most typically within the lungs). 


Reference. 
Bailey and Love (27* edition); Page 1508 


1398) A 38 year old patient presented with complaint of dragging sensation in scrotum that becomes worse over end 
of the day. On examination, left testis hangs lower than the right, there are visible veins along with feeling of “bag of 
worms”. On lying down, the visible swellings do not disappear. Contrast enhanced CT scan reveals a mass In left 
kidney. What is the most likely diagnosis? 


A) Varicocele 

B) Hematocele 

C) Spermatocele 

D) Inguino-scrotal hernia 
E) Idiopathic scrotal edema 


Correct: A (Varicocele) 
The patient is having left sided varicocele because of underlying left renal cell carcinoma 


Left testicular vein opens at an acute angle into inferior vena cava. In case of underlying renal cell carcinoma that has 
invaded renal vein, the drainage of left testicular vein is affected that is exacerbated by acute opening angles. This 
causes left sided varicocele and incidence with underlying renal cell carcinoma as the cause is 10%. This type of 
varicocele differs from the typical cases in that 

1) The onset ıs rapid rather than slow progression 

2) These varicocele ıs that they are not reduced on lying down (in contrast to other varicocele which depict these 
findings in the most late stage/grade 3 varicocele) 

Important complication of varicocele are 

1) Sub-fertility/In fertility 

2) Testicular atrophy 

First line treatment is embolization under radiological guidance. In case of recurrence following embolization, surgery is 
preferred (high ligation above deep ring is preferred over low ligation). In case of varicocele secondary to renal cell 
carcinoma, removal of renal cell carcinoma usually leads to resolution of varicocele. 
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Bailey and Love (26" edition): Page 1381 


1399) A young patient comes with complaint of scrotal swelling, On examination, upper limit of swelling is reachable 
and cough Impulse is negative. The swelling is non-tender, testis cannot be felt separately and Is also fluctuant and 


transilluminant. What is your diagnosis? 


A) Inguinal hernia 
B) Hematocele 
C) Vaginal hydrocele 


D) Encysted hydrocele of cord 


E) Spermatocele 


Correct: C (Vaginal hydrocele) 


Description of various swellings is given as follows in table: 


Type of Swellings 
Congenital hydrocele 


Infantile hydrocel 


Description: 

It has following features 
1) A swelling 1s present on anterior aspect of scrotum/testis 
2) Upper limit is not reachable. 

3) Cough impulse is negative (differentiates it from indirect 
inguinal hernia) 


It has following features 
1) A swelling is present on anterior aspect of scrotum/testis 
2) Upper limit 1s not reachable 
3) Negative cough impulse 
4) Swelling is fluctuant and transtlluminant 
| 5) Testis not separately palpable 


Encysted hydrocele of | It has following features 


cord 


Vaginal hydrocele i 


1) A swelling is present above testis (with in the cord) with 
defined limits. 

2) No cough impulse 

3) Testis are separately palpable. 

4) Swelling is fluctuant and transilluminant 


It has following features 

1] Swelling ıs present on anterior aspect of scrotum/testis 
with reachable upper limit 

2) Cough impulse is negative 

3) Testis is not separately palpable. 


_ 4) Swelling is fluctuant and transilluminant 
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Hematocele 


The swelling is 


Homearmage 
Into the tunica 
1) Tender Vaginal due o 
2) Firm-hard Dren 
3) Fluctuant ore 


vesserg 
4) Does not transilluminate 


5) Testis are separately palpable 


Spermatocele The swelling is 


1) Located on posterior aspect of scrotum/testis, just above 
the testis in the head of epididymis (epididymal cyst). 

2) Tender/non-tender 

3) Fluctuant 

4) Transilluminant 

5) The testis can be felt separately 

6) “Barley water” appearance of aspired contents. 


Reference: 
Norman Browse Introduction to Symptoms and Signs of Surgical Diseases: Page 349, 350, 356 


1400) A 4 year old child is brought by parents to pediatric surgeon for a swelling in groin since birth. On examination 


the swelling is soft, non-tender, does not depict transillumination and moves up and down with pulling of scrotum. 
What is your clinical diagnosis? 


A) Congenital hydrocele 

B) Infantile hydrocele 

C) Encysted hydrocele of cord 
D) Vaginal hydrocele 

E) Undescended testis 


Correct: C (Encysted hydrocele of cord) 


An encysted hydrocoele of the cord is a smooth oval swelling that lies above the testis near the spermatic cord, which is 


liable to be mistaken for an inguinal hernia. The swelling moves downwards and becomes less mobile if the testis is 
pulled gently downwards. 


Reference: 
Bailey and Love (27” edition): Page 1503 
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1401) A7 years old boy was brought about by his parents for redness in genital area. On examination, scrotum Is red 
and swollen but there is no pain/tenderness, What is your clinical diagnosis? 


A) Epididymo-ochitis 

B) Testicular torsion 

C) Idiopathic scrotal edema 
D) Infected hydrocele 

E) Scrotal abscess 


Correct: C (Idiopathic scrotal edema) 


Idiopathic scrotal edema most commonly occurs in age of 4-12 years and must be differentiated from torsion. Features 
are as follows 

1) The scrotum is very swollen, However there is no or little pain/tenderness. 

2) The swelling is usually bilateral and may extend into the perineum, groin and penis. 

It Is thought to be an allergic phenomenon. Blood testing may reveal eosinophilia. The swelling subsides after a day or so 
but there may be recurrent episodes. 


Reference: 
Bailey and Love (26" edition): Page 1380 


1402) A patient gives history of painless soft testicular swelling that has now become painful and tender following an 
attempt of aspiration at regional health center. A provisional diagnosis of hematocele has been made, What should 
be the management of hematocele? 


A) Administration of analgesia and scrotal support 
B) Prescribing broad spectrum antibiotics 

C) Administration of tranexamic acid 

D) Aspiration of blood by wide bore needle syringe 
E) Surgical exploration and drainage 


Correct: E (Surgical exploration and drainage) 


The most common cause of a 
hematocele is vessel damage 
resulting after attempt of needle 
drainage of hydrocele. Clinically the 
diagnosis of hematocele in such 
cases is confirmed by 

1) Prompt refilling of the sac 
following aspiration 

2) Increasing pain and tenderness 
3) Reduced transillumination (blood 
does not allow light to pass) 

Other causes of hematocele include 
testicular trauma with or without 
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testicular rupture. 
Hematocele should be surgically explored and drained because: 
1) If not drained, the blood within it clots and becomes painless mass which may be mistaken for a testicular tumor 
Ultrasound scanning is necessary in such cases 

2) Clotted blood around testis leads to gradual onset of testicular atrophy, 

3) Surgical drainage of hematocele allows for more optimal pain control and shorter hospital stays for patients. 


Referer We. 
1) Bailey and Love 26" edition): Page 1383 


2) Norman Browse Introduction to Symptoms and Signs of Surgical Diseases: Page 350 
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Transplantation 


1403) Which of the following is main risk factor 
contributing to chronic rejection? 


A) Inadequate immunosuppression 
B) Prolonged cold ischemia 

C) CMV infection 

D) Poor HLA match 

E) Previous acute rejection 


Correct: E (Previous acute rejection) 


All of the above mentioned are risk factors for chronic 
rejection but amongst them, the single most important 
risk factor for chronic rejection after kidney 
transplantation is acute rejection (with vascular 
inflammation) and recurrent episodes of acute 
rejection. 

The risk factors for chronic rejection of a kidney 
transplant are: 

1) Previous episodes of acute rejection 

2) Poor HLA match 

3) Long cold ischemia time 

4) Cytomegalovirus (CMV) infection 

5) Raised blood lipids 


A) Hyperacute rejection 
B) Acute rejection 

C) Subacute rejection 
D) Chronic rejection 

E} None of the above 


Correct: B (Acute rejection) 


Acute rejection 


Transplantation 


6) Inadequate immunosuppression (including poor 
compliance). 


Reference: 
Bailey and Love (27th edition): Page 1536 


1404) Which of the following is most common 
infection in post-transplant patient? 


A) Epstein-bar virus 
B) Histoplasmosis 

C) Cytomegalovirus 
D) Candidiasis 

E) None of the above 


Correct: C (Cytomegalovirus) 


Cytomegalovirus (CMV) is the most common infection 
in transplant recipients. 


Reference: 
Rapid Review Pathology by Edward Goljan (5" edition): 


Page 83 


1405) A patient with signs and symptoms of graft failure 3 months after transplant will have which type of rejection? 


1) It usually occurs during the first 6 months (typically between 1" week and 3 months) after transplantation. 
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2) can be cell mediated or antibody mediated 


3) There is mononuclear cell infiltration of graft composed of cytotoxic T cells, B cells, natural killer cells and activated 


macrophages, 


TRANSPLANTATION 


4) In case of antibody-mediated damage, there is deposition of the complement component CO4 within the graft 


microvasculature, 


5) Incidence of acute rejection following transplantation is 20-30% 
6) Most episodes of acute cellular rejection can be reversed by immunosuppressive therapy 
7) Acute antibody-mediated rejection is more difficult to treat effectively and may require immunoadsorption or 


plasmapheresis. 


Comparison of different types of graft rejections is given as follows: 


Comparison of different \yperotgratt rejections 


Features Hyperacute rejection Acute rejection Chronic rejection 
$ i $ 
Duration of onset Immediate (intraoperatively) During first 6 months Occurs after 6 months 
Cause | ABO or preformed HLA “Cn be 1) Antibody mediated 
antibodies | 1)T cell mediated 2) Non-immune factors play a 
j 2) Antibody mediated tole 
3) Both 
‘Pathology | 1) Intravascular thrombosis Mononuclear cell infiltrate 
2) Interstitial hemorrnage | (Composed of cytotoxic T cells 
| | B cells, natural kier cells ang 
| activated macrophages) 
b pa 
[Treatment ' No treatment Reversible No eMoctwe treatment 
| Acute cellular; Immunosuppr: 
j l drugs 
| Acute humoral: Plasmaphe 
Immunoadsorption. 
Reference: 


Bailey and Love (27th edition): Page 1536 


1406) A 50 year old man underwent cadaveric renal 
transplantation (known case of hypertensive 
nephropathy). 4 weeks following transplantation, 
patient develops fever, graft tenderness, and oliguria, 
Serum creatinine is 3.1 mg/dL. Arenal ultrasound 
demonstrates mild edema of the renal papillae but 
normal flow in both the renal artery and the renal 
vein. Nuclear scan demonstrates sluggish uptake and 
excretion of radioisotope. Which of the following is 
the most appropriate next step in the management of 
this patient? 


A) Beginning intravenous antibiotics 
B) Decreasing steroid and cyclosporine dose 


C) Performing an angiogram 

D) Performing renal biopsy, steroid boost, and 
immunoglobulin therapy 

E) None of the above 


Correct: D (Performing renal biopsy, steroid boost, and 
immunoglobulin therapy) 


This patient is most likely suffering from acute rejection 
episode which occurs within first 6 months following 
transplantation, typically between 1* week and 3” 
months post-transplantation, characterized by an 
increasing creatinine, decreased urine output, and 
possible fevers or tenderness over the graft site. 
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Diagnosis is confirmed with a biopsy of the graft that 
reveals a mononuclear heterogeneous cellular infiltrate. 
Treatment is by immunosuppression achieved by 
administration of high-dose steroids and an anti-T-cell 
antibody. 


Reference: 
1) Boiley and Love (27th edition): Page 1536 
2) Acute Critical Care Medicine 


1407) Which of the following is correct with regard to 
organ donation from a “brain stem dead” patient? 


A) Ask senior faculty regarding organ donation 

8) The doctor on duty has the right to take decision of 
organ donation by himself 

C) Consent should be taken from relatives of the 
patlents 

D) Hospital administration should be involved 

E) None of the above 


Correct: C (Consent should be taken from relatives of 


the patients). 

Organ procurement is the most important element in 
organ transplantation 

1) Each Organ procurement organization (OPO) is 
responsible for evaluating and procuring donor organs 
of the deceased for transplantation purpose in a specific 
geographic region. 

2) Hospitals receiving any type of federal 
reimbursement for their services are required to report 
all deaths to their OPO in a timely manner. 

3) After reporting by hospital, OPO then determines the 
medical suitability of the deceased for organ donation 
and requests consent for donation from family 
members. If consent is given, OPO contacts the Organ 
Procurement and Transplantation Network (OPTN), to 
analyze and identify potential recipients whose HLA 
antigens most closely match those of the donor and 
arranges for the recovery and transport of any donated 
organs 


Reference; 
Schwartz Principles of Surgery (10° edition): Page 321 


1408) Which of the following are mainstay for 
immunosuppression following renal/organ transplant? 


A) Steroids 

B) Azathioprine 

C) Mycophenolate 

D) Cyclosporine 

E) Cyclosporine and tacrolimus 


Correct: E (Cyclosporine and tacrolimus) 


Two drugs are mainstay for immunosuppression 
following organ transplant 

1) Cyclosporine 

2) Tacrolimus 

Both bind with immunophilin in cytoplasm of 1 cells, 
blocking the activity of calcineurin and consequent 
cytokine production (IL-2) by T-cells. 


Reference: 
Bailey and Love (27° edition): Page 1538 


1409) Which of the following circulating cells in blood 
carry out phagocytosis? 


A) Neutrophils 

B) Monocytes 

C) Macrophages 

D) Natural killer cells 
E) T and B Cells 


Correct: A (Neutrophils) 


As the complement cascade is released and bacteria are 
opsonized, binding of these proteins to cell receptors on 
neutrophils allows recognition by the neutrophils and 
phagocytosis of the bacteria. 


Reference: 
Sabiston Textbook of Surgery (20” edition): Page 132 
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